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1.0

1.1

1.2

INTRODUCTION

This Technical Memorandum No. 4 presents the results of Environmental
Resources Management-North Central, Inc.'s (ERM-North Central’s) light
nonaqueous phase liquid (LNAPL) investigation at the Lenz Oil Service,
Inc. (Lenz Oil) site. ERM-North Central was retained by the Lenz Oil
Participating Respondents to prepare the "Field Sampling Plan
Addendum A: Light Nonaqueous Phase Liquid Evaluation” (the FSP), and
conduct the LNAPL investigation at the site. All of the field activities
were conducted in accordance with the FSP, which was approved by the
U.S. Environmental Protection Agency (USEPA) on July 6, 1994.

OBJECTIVES AND SUMMARY OF THE INVESTIGATIVE ACTIVITIES

As indicated in the FSP, this investigation was conducted to characterize
the LNAPL at the site. The investigative activities included the:

. Installation of piezometers,

. Collection and analysis of LNAPL samples,

. Collection and analysis of soil samples,

. Surveying of the piezometer locations and elevations,

. Measurement of the depth to the water and LNAPL in all of the
piezometers and shallow monitoring wells at the site, and

. Bail-down testing of various piezometers and monitoring wells.

ORGANIZATION

All of the site investigation activities pertaining to the LNAPL
investigation were performed by ERM-North Central personnel and its
subcontractors, including Rock and Soil Drilling Corporation of St.
Charles, Illinois; Advanced Surveying and Mapping, Inc. of Batavia,
Illinois; and Quanterra, Inc. (Quanterra) of Santa Ana, California. Black&
%at&%ste-&mce-{nt(-B&V-)—of-ehtcago—H}mms An Alternative
Remedial Contracting Strategy (ARCS) contractor under contract to the
United States Environmental Protection Agency (USEPA), was assigned
by USEPA to oversee the field activities.
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CHRONOLOGY

Field activities were performed between August 1, 1994 and November 8,
1994. A chronology of the investigation activities is presented in Table
1-1, and the rationale for these activities is discussed in this subsection.

According to Section 1.0 of the FSP, a total of 22 locations were identified M w )
for possible installation of piezometers during this investigation.

Piezometers were to be installed based on results of field observations as W
detailed in the FSP. If the extent of the LNAPL could not be defined by

the data obtained from the 22 proposed locations, additional locations

would be evaluated as necessary. As shown on Table 1-1, the criteria for
installation of piezometers were satisfied at 13 locations, where

piezometers were installed during the initial phase of LNAPL

investigation in August of 1994. Subsequently, six additional piezometers
were installed during September and October 1994 to complete the
delineation of the LNAPL. The locations of all of the piezometers and
monitoring wells that are currently located at the site are shown in

Figure 1-1.

Beginning on August 19, 1994, ERM-North Central collected
measurements of the depths to the LNAPL (if any) and the water in the
newly installed piezometers and the existing shallow wells at the site.
Based on the presence of LNAPL in the three downgradient piezometers
(i.e., P19, P20, and P21) from the initial phase, four additional piezometers
(P23 through P26) were installed on September 12 and 13, 1994 to
delineate the extent of the LNAPL. Three of the four piezometers (i.e.,
P24, P25, and P26) were installed to delineate the southeastern extent of
the LNAPL in the downgradient ground water flow direction, and the
fourth piezometer (i.e., P23) was installed to delineate the southwestern
extent of the LNAPL in the vicinity of monitoring well G106S.

Two additional piezometers (i.e., P24S and G102S) were installed on
October 14, 1994 to confirm the absence of LNAPL at these locations.
Piezometer P24S was necessary because of the poor recovery of soil
samples from piezometer P24, confined conditions present in the aquifer
(see Section 3.0), and apparent traces of LNAPL in the ground water
during the development of this piezometer. The top of the screen of the
shallow monitoring well G102L, which was installed prior to the Remedial
Investigation (RI) sampling activities, was originally located beneath the
top of the water table. To confirm the absence of measurable LNAPL at
either of these locations, two shallow piezometers (i.e., P24S and G102S)
were installed with the top of the screen above the water table.
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Soil samples were collected from five of the piezometer locations (i.e.. at POI,
P06. P08, P13, and P24S) for the following reasons:

. P01 and P13 - Soil samples were required at these locations as specified 1n
the FSP.
. P06 and P08 - Samples were collected because stained soils indicative of

the presence of LNAPL were encountered in the soil borings.

. P24S - A sample was collected because the odor emanating from the soil
during the installation of P24 was different from that observed throughout
the rest of the site.

Measurable amounts of LNAPL were observed in the piezometers at two of the
five soil sampling locations (i.e., at POl and P13). In accordance with the FSP,
soil samples were not collected from the rest of the piezometers for the following
reasons:

. P02 through POS, P07, PO9 through P12, and P22 - No samples were
required from these locations.

. P14 - No sample was obtained from this location because the sample
interval above the water table was comprised of silty sandy gravel and no
soil recovery was obtained from this interval in three successive attempts.

. P+4 P15 through P17 - No samples were required if bedrock was
encountered prior to reaching the water table.

. P18 through P21 - No samples were required because: (1) no staining or
field screening indicated the presence of LNAPL, and (2) the bedrock was
encountered prior to reaching the water table.
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2.0

2.1

MODIFICATIONS TO THE APPROVED FIELD SAMPLING PLAN

Modifications of and additions to the approved FSP methodologies were
made because of conditions encountered during the completion of the
field work. This section presents all of the FSP revisions, which were
approved by the USEPA prior to their implementation.

PIEZOMETER INSTALLATION

As previously indicated, a total of 19 piezometers were installed at the site
between August 1, 1994 and October 14, 1994 (see Table 1-1).

Construction details for the piezometers and shallow monitoring wells are
provided in Table 2-1. Soil boring and monitoring well construction logs
for the piezometers are included in Appendices A and B, respectively,

and the reported site survey results are included in Appendix C.

The drilling procedures were slightly modified from the approved
procedures for some of the piezometers as follows:

. Soil was continuously sampled ahead of the hollow-stem augers by
using a 3-inch-diameter split-spoon sampler (24-inch length) driven
by a 300-pound slide hammer to overcome the resistance provided
by the large cobbles and miscellaneous fill materials found during
drilling.

. Twelve (12) piezometers (i.e., P13, P14, P15, P19, P20, P21, P23, P24,
P24S, P25, P26, and G102S) were drilled without split-spoon or core
sampling from the top of bedrock to their total depth by using
either hollow-stem augers or a rotary bit. The soil was not
continuously sampled because previous drilling had indicated that
the water table was below the top of bedrock, and, in accordance
with the FSP, the collection of soil samples was unnecessary in this
case. Additionally, the bedrock was not cored because any coring
would have resulted in a significant loss of water to the limestone
bedrock and potentially prevented the accumulation of LNAPL in
the piezometer. With the USEPA's consent, drilling progress was
monitored by examination of the cuttings, since sufficient
stratigraphic information about the bedrock was already available
from cores collected during the Remedial Investigation (RI). The
screen elevation data for all of the piezometers and relevant
existing monitoring wells are presented in Table 2-1.

. At locations where a rotary bit was used to drill into bedrock (i.e.,
P13, P14, P15, and P16), the volume of fluid lost to the formation
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2.2

23

during drilling was pumped out of the boring with a down- hole
pump prior to the installation of a piezometer.

. At three locations (i.e., P15, P20, and P23) the riser pipe was
extended to approximately 0.5 feet below ground surface (BGS)
and a flush-mounted casing protector was cemented into place
around the riser pipe to prevent any damage to the piezometers
from traffic (i.e., P15 and P23) and to meet the land owner's request
(i.e., P20).

. At two locations (i.e., P24 and P24S), concrete forms were used to
extend flush-mounted casing protectors to an elevation of
approximately 1.5 feet above the ground surface. This was
necessary because the future owner of this property intends to
place approximately 1.5 feet of fill in this area.

The locations and elevations of the piezometers installed during the
LNAPL investigation were surveyed by Advanced Surveying and
Mapping, Inc., by using coordinates based on the system initially
established during the RI. The survey results are included as Appendix C.
While minor discrepancies (<0.6 feet) were noted at the corners of the site,
the coordinates of the existing wells were field checked and were within
0.1 feet of the original survey. Thus, the accuracy of both surveys are
sufficient for this investigation as prescribed by the "Remedial
Investigation /Feasibility Study Sampling and Analysis Plan” (SAP), dated
November 12, 1990.

PIEZOMETER DEVELOPMENT

Each piezometer installed during the LNAPL field investigation was
developed prior to the measurement of water levels at the site. The well
development procedures specified in the SAP, as modified in the
"Remedial Investigation Report,” dated October 16, 1992 (the RI Report),
were used to develop all of the newly installed piezometers. Copies of
well development summary forms that show the amount of water
removed from each piezometer and the field measurements collected
during well development are included in Appendix D.

DEPTH TO LIGHT NONAQUEOUS PHASE LIQUID AND WATER
MEASUREMENTS

The depths to the LNAPL and water in each piezometer and shallow
monitoring well at the site were measured with 1 Keck Instruments, Inc.
(Keck) KIR-89 interface probe during the first two rounds of depth
measurements as described in the FSP.
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2.4

The interface probe was decontaminated prior to and after being used at
each piezometer or monitoring well as specified in the SAP. This
procedure consisted of washing the interface probe with an Alconox and
water mixture and then rinsing it with distilled water. Because all visible
traces of LNAPL could not be removed from the probe by using this
procedure, a hexane rinse step was added after the first round of depth
measurements.

However, because the interface probe was difficult to decontaminate after
contacting the LNAPL, a Slope Instruments electronic indicator was used
to measure water levels in wells with no apparent LNAPL (i.e., based on
observations during the drilling, development, or previous depth-to-
water measurement activities) to minimize the possibility of cross
contamination. The electronic water level indicator was thus used after
the first two rounds of water and LNAPL measurements to ensure an
added margin of safety. The procedure to measure the depth to water
with the electronic water level indicator is as follows:

. The indicator was decontaminated prior to and after being used at
each piezometer and monitoring well according to the procedures
described in the SAP.

. The depth to water was measured as specified in the SAP.

. After the indicator was withdrawn, the tip of the probe was
carefully checked for the presence of LNAPL.

. If any indication of oily residue was observed on the electronic
indicator's probe, ERM-North Central again used the interface
probe to determine the depth of any measurable LNAPL as
specified in the FSP.

. If a measurable amount of LNAPL was found, the interface probe
was subsequently used each time the depth-to-water was measured
in that specific piezometer or monitoring well.

BAIL-DOWN TESTING

As specified in the FSP, bail-down tests were performed during the
LNAPL investigation to determine the true thickness of LNAPL at the
water table. The test results are summarized in Section 4.2 and the data
collected and graphical analyses are included in Appendix E.

Bail-down tests *vere performed on monitoring wells MW-5S and G1065L
on August 26, 1994 and piezometers P01, P19, P20, and P21 on October 13,
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2.5

1994. The tests were completed as indicated in the approved FSP with the
foliowing exceptions:

. Piezometers P01, P19, P20, and P21 were purged of LNAPL by
using a peristaltic pump. Because the bail-down testing was
performed immediately after the collection of samples, this method
of purging was used to more quickly remove the LNAPL and
extract smaller amounts of the underlying ground water. The use
of a peristaltic pump, which is further discussed in Section 2.5, was
verbally approved by the USEPA on October 7, 1994.

. Depths to LNAPL and water were measured at shorter intervals
(i.e., at approximately three times the specified frequency). This
change was made because more accurate and/or reliable results
were expected at shorter time intervals based on the results from
monitoring wells MW-55 and G1065L.

LIGHT NONAQUEQUS PHASE LIQUID SAMPLE COLLECTION

LNAPL samples were collected from piezometers P19, P20, and P21 for
laboratory analysis to determine the characteristics of LNAPL. The
sampling procedures, which were verbally approved by the USEPA on
October 7, 1994, differ from the SAP in that a peristaltic pump and Tygon
tubing were used instead of a bailer to maximize the volume of the
collected samples. During the RI, LNAPL samples that were collected
with a bailer emulsified into the water and dispersed into the filter pack.
As a result, an insufficient volume of LNAPL was available to perform all
of the required analyses. The use of a peristaltic pump resulted in the
collection of sufficient sample to permit: (1) the splitting of a sample from
P19 with B&¥ the USEPA ARCS contractor, and (2) the collection of a
duplicate sample and a matrix spike/matrix spike duplicate sample from
P20. The specific sampling procedure that was followed during the
collection of the LNAPL samples is as follows:

. The interface probe and peristaltic pump weight were
decontaminated by using an Alconox wash and a distilled water
rinse.

. Depths to water and LNAPL were measured with the interface
probe.

. A decontaminated stainless steel weight was affixed to the end of a

new, translucent, 3/8-inch-diameter, Tygon tube.
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Approximately 1,000 ml of distilled water were pumped through
the tubing to decontaminate the inside of the tube. Afterwards, the

pump was run until the tubing was dry.

The weight and tubing were lowered into the piezometer to a
depth midway between the top of the LNAPL and the top of the
water, as determined from depth measurements.

The peristaltic pump was activated and the LNAPL was dispensed
directly from the tubing into the jars supplied by Quanterra.

The split sample was collected by alternately filling jars for each
analysis. A representative of B&¥ the USEPA ARCS contractor
indicated that the split sample was to be submitted to a USEPA-
contracted laboratory in accordance with their Work Plan.
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3.0

3.1

GEOLOGIC AND HYDROGEOLOGIC DATA

During the LNAPL investigation, two additional facies were identified at
the site, and the direction of ground water flow was reevaluated by using
the collected depth-to- water measurements. As indicated in the
following subsections, the newly identified facies do not affect the site
hydrogeology, and the southeasterly.ground water flow direction
observed:throughoutthe.inyestigation is consistent with the flow

.. direction reported in the RI.

SITE GEOLOGY

The two additional facies observed during this investigation include the
clayey-silt and miscellaneous backfill facies shown on Figures 3-1 and 3-2.
These figures depict the piezometric surface obtained from the depth to
water measurements collected on November 8, 1994. Because of the
limited distribution and the variable properties of these facies, no
geotechnical data have been collected for incorporation into the ground
water flow model to be used for the FS.

Clayey-Silt Eacies

The clayey-silt facies, which is interpreted to be a backwater or lake
deposit related to the Des Plaines River, is characterized by dark greenish-
gray, clayey silts, with abundant gastropod shells and rooting. This facies
was observed at only three piezometer locations (i.e., P01, P05, and P07) at
depths between 8 and 12 feet BGS and overlain by the silty-clay facies.

Miscellaneous Backfill Facies

As discussed in the RI Report, two fill facies, including excavation backfill
and silty-sand backfill, were delineated at the site. During the LNAPL
investigation, miscellaneous backfill materials that are not related to the
previously identified backfill facies were encountered at piezometers P07,
P08, and P13. This facies, which is limited in areal extent and horizontally
discontinuous, is typically characterized by broken concrete and dolomite
cobbles and may be locally saturated. A backfilled basement was found at
the location of P13.
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3.2

SITE HYDROGEOLOGY

The hydrogeologic information obtained during the LNAPL evaluation is
consistent with the data presented in the RI. However, during the LNAPL
mvest1gat10n, addltxonal hydrogeologlc mformatlon was obtained

R poer g
S Th
> K “.' ," g
¢S

The surficial aquifer is locally subject to confined conditions where the
silty-clay facies directly overlies the dolomite bedrock. At locations
(G102S, P23, and P24, and P24S, ground water was not encountered above
the bedrock during drilling; however, the water level subsequently rose
above the bedrock upon encountering the saturated zone or shortly after
well installation. At locations G1025 and P26, the weathered Himestone
bedrock residuum at the top of bedrock provides an additional confining
layer, and the water table was not encountered until the drilling using
hollow stem augers extended 5 and 7 feet into the bedrock, respectively.
Subsequently, the water level in each monitoring well rose above the
saturated zone, as noted during drilling. In addition, ground water was
not encountered while augering 1 foot into bedrock at locations P19 and
P20. After auger refusal at the depth of 1 foot into bedrock, the P19 and
P20 borings were completed using water rotary drilling. The water levels
on the piezometers rose above bedrock in these piezometers after their
installation. The bedrock residuum.appears to act as an additional
confining layer at these locations. In each of these cases, water levels in
the completed piezometers were above the level at which ground water
was encountered during drilling, indicating that the aquifer is confined or
semi-confined at locations P19, P20, P23, P24, P24S, and G102S.

Table 3-1 summarizes the piezometric surface elevations interpreted from
data collected from August 19 through November 8, 1994. The
piezometric surface elevations were corrected for the density of LNAPL
by using the procedures described in the approved RI Report.

The piezometric surfaces shown on the computer-generated maps
included in Appendix F are consistent with the information obtained
during the RI. These maps were generated by utilizing a commonly used
software entitled SURFER. These maps, which are derived from water
level measurements obtained at the site over a 13-week period show that
the ground water flows southeast toward the Des Plaines River.

The computer-generated maps of the piezometric surface on November
1 and 8, 1994, show a change in ground water flow direction towards the
south near the Des Plaines River, while the southeastern flow direction
across the site is nearly unchanged. During these two weeks, there is an
approximately 2 to 3-foot rise in the water table southeast of Jeans Road
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indicating an increase in aquifer recharge caused by excessive
precipitation. These variances of flow direction near the river are
attributed to changes in river level combined with ground water
infiltration patterns caused by the increased precipitation. Based on the
piezometric surface elevations at monitoring wells G101M and MW-35,
the average horizontal hydraulic gradient is 0.0039 ft/ft and ranged from
0.0014 ft/ft on November 1, 1994 to 0.0055 ft/ft on August 26, 1994. These
values are similar to those reported in the Rl (i.e., an average horizontal
hydraulic gradient of 0.0035 ft/ft which ranged from a low of 0.0009 ft/ft
on October 30, 1991 to a high of 0.0053 ft/ft on June 24, 1991). The
piezometric surface maps show that the hydraulic gradient is steepest
near Jeans Road, immediately southeast of the site. The steepening of the
hydraulic gradient in the area of Jeans Road is likely attributable to the
sharp downward slope of the land surface in this area. As shown on
Figure 3-1, a 6-foot drop in ground elevation occurs between piezometers
P19 and P26, while the ground elevation between P06 and P19 (i.e., from a
location near the ditch to just south of Jeans Road) is essentially flat.
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4.0

4.1

EXTENT, THICKNESS, AND PHYSICAL CHARACTERISTICS OF THE
LIGHT NONAQUEOUS PHASE LIQUID

The extent of measurable LNAPL on the water table, its apparent and true
thicknesses, and its physical characteristics are described in this section.
As indicated in the FSP, these data will be used to model an LNAPL
recovery system during the FS.

EXTENT OF LIGHT NONAQUEOUS PHASE LIQUID

The extent of the LNAPL at the site was determined by: (1) identifying the
presence or absence of measurable LNAPL in each shallow monitoring
well or piezometer by using an interface probe, and (2) examining soil
boring logs for the borings installed in and around the main excavation
area during both the Rl and the LNAPL investigation. The maximum
observed apparent product thickness at each monitoring well and
piezometer in which LNAPL was observed during this investigation and
the RI are shown on Figure 4-1. As illustrated on this-figure-Figure 4-2
two areally distinct portions of the site, designated as LNAPL Areas 1 and
2, contained measurable amounts of LNAPL. A detailed cross section of
the main excavation area is provided on Figure 4-23.

LNAPL Area 1, which has the thicker and more extensive LNAPL, was
estimated to cover approximately 39,100 square feet based on the areal
extent of the LNAPL shown in Figure 4-32. The limits of this LNAPL area
were defined by: (1) the presence of LNAPL in monitoring wells MW-5S
and G106L, and piezometers P13, P15, P16, P19, P20, and P21; and (2) the
absence of LNAPL in monitoring wells G102L, MW-2S, MW-4S, and MW-
8S, and piezometers G102S, P14, P23, P24, P24S, P25, and P26. Occasional
droplets of what appeared to be an oily substance were observed in water
collected from piezometers P24 and P24S during initial well development.
No measurable LNAPL accumulated in these piezometers during the
duration of the study. As shown in Figure 4-13, the approximate
boundaries of LNAPL Area 1 extend from the southeastern border of the
excavated area to 100 feet southeast of Jeans Road. The northwestern limit
of the LNAPL is inferred to be the southeastern border of the main
excavation for the following reasons:

. The LNAPL occurs in unconsolidated sediments southeast of the
main excavation as indicated by soil samples collected during the
installation of monitoring wells G106SL and MW-5S and
piezometers P13 and P14. Because the unconsolidated
sedimentscontaminated soils were removed from the main
excavation and incinerated by the IEPA in an effort to mitigate the
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immediate threat to human health and the environment, LNAPL-
contaminated soils and undoubtably LNAPL existing as free
product, were also removed to-remove-the-EINAPE during the
initial remedial activities as indicated in the RI Report, ne Thus,
LNAPL is not expected to be present within the main excavation
area.

. In general, the elevation of the piezometric surface is above the
base of the main excavation as shown in Figure 4-23. However, the
Visqueen liner would prevent the LNAPL from flowing into the
area of the main excavation.

. Field observations noted during the installation of piezometer P01
indicate that the LNAPL is most prevalent in the soils above the
water at depths between 2 to 8 feet. These LNAPL saturated soils
were removed from the main excavation area during the initial
remedial activities, and the LNAPL remaining in the area of P01 is
trapped by the water impinging on the Visqueen liner.

The LNAPL in Area 1 is present in the unconsolidated gravels overlying
the bedrock in about 52 percent of the area (i.e., north of Jeans Road) and
in the dolomite bedrock in the rest of the area.

The LNAPL is subject to confined aquifer conditions in limited areas south
of Jeans Road where the ground surface slopes down towards the Des
Plaines River at a steeper gradient than the piezometric surface. The
presence of LNAPL in a confined aquifer suggests that historical water
levels at the site were lower than present day water levels because the
transition area between unconfined and confined conditions would inhibit
downgradient migration of the LNAPL. The downgradient migration of
the LNAPL is retarded by increasing water pressures at the water table as
the aquifer changes from unconfined to confined. As the pressure
increases downgradient, the LNAPL will stay in the unconfined portion of
the aquifer because the lower density LNAPL will move towards the
lower pressure areas. It is likely that the LNAPL was entrapped initially
during a period of lower water table (i.e., lower river levels, low
precipitation, or extreme ground water withdrawal) which permitted the
LNAPL to migrate to its current location. Subsequently, a rise in the
ground water table resulted in confined conditions in the aquifer
southeast of Jeans Road, preventing further downgradient migration of
LNAPL from the site.

LNAPL Area 2 is confined to an area immediately adjacent to piezometer
PO1. This area was not excavated during the initial remedial activities
because of the existence of the subsequently aba..doned monitoring well
cluster G105. As indicated in the RI Report, soils were excavated and
incinerated in all directions away from the G105 well cluster. Thus, the
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4.2

extent of the LNAPL in Area 2 is limited to the soils immediately
surrounding the G105 well cluster that were not excavated during initial
remediation activities. The absence of LNAPL in the soil and piezometers
at locations P05, P06, P07, P08, and P09 confirm that the LNAPL is not
present to the northwest, northeast, and southwest of the main excavation.
As indicated previously, LNAPL-stained soils extend from approximately
2 to 8 feet BGS in Area 2 as shown in the soil boring log for piezometer
PO1. Therefore, Area 2, which is estimated to cover 707 square feet,
contains approximately 235 cubic yards of LNAPL-contaminated soil.
These calculations are based on soil contamination down to the water
table, which was encountered at 9 feet BGS, and an estimated radius of
impacted soils of approximately 15 feet.

As shown on Tables 4-1 and 4-2, the apparent LNAPL thicknesses
increased for a period of 2 to 3 weeks after installation; and bail-down
testing occurred when the apparent LNAPL thickness in each piezometer
or well was at or near its maximum. An exception is piezometer P21,
whose apparent thickness at the time of bail-down testing was
approximately 60 percent of its maximum measured apparent thickness.
In addition, water level data summarized in Table 3-1 show that the water
table elevation of G106L and MW-5S was below 592.5 feet AMSL, which is
the elevation noted in the FSP at which LNAPL begins to be observed in
the site wells also indicating that the capillary fringe is exposed. The thick
accumulation of LNAPL in the piezometers and the low water table
indicates that the capillary fringe containing free-phase LNAPL was not
submerged during bail-down testing.

THICKNESS OF LIGHT NONAQUEOUS PHASE LIQUID

As shown on Table 4-1, the apparent LNAPL thicknesses measured
during this investigation ranges frem-8:63-feetto up t0'2.52 feet. The
LNAPL has been thickest and most consistently observed in monitoring
wells MG6W-5S and G106L and in piezometers P19, P20, and P21. The
maximum apparent thickness of the LNAPL in each well or piezometer is
shown on Figure 4-1 and summarized on Table 4-2.

As discussed in Section 2.4, bail-down tests were performed to estimate
the true thickness of the LNAPL at the site. The methodology for the bail-
down tests was presented in the FSP and is consistent with the procedure
included in "Volume Determination and Recoverability of Free
Hydrocarbon” by Testa and Paczkowski (Ground Water Monitoring
Review, Winter 1989, Page 120). The technique is directly applicable to
monitoring wells MW-55 and G106L and piezometer P01 because the
LNAPL is preser.t in unconsolidated soils at these locations. In addition,

ERM-NORTH CENTRAL, INC. 14 TECHNICAL MEMORANDUM NO. 4 (REVISION NO. 1)



the technique is also applicable to piezometer P21 even though the
LNAPL is present in the dolomite bedrock for the following reasons:

. The aquifer is unconfined at this location permitting the
formation of a capillary fringe;

. The dolomite is extremely fractured and weathered near the
surface at the site, resulting in increased permeability and
porosity; and

. The resulting increased permeability and porosity from
weathering results in the formation of intercrystalline pore
spaces, which would increase the thickness of the capillary
fringe.

Thus, the fractured bedrock near the surface more likely mimics a poorly
sorted gravel than a well-indurated rock mass with no intergranular or
intercrystalline porosity and widely spaced joints or fractures that are not
well connected.

The bail-down test technique is not directly applicable to piezometers P19
and P20 because the aquiferis-confined’it these locations and a.capillary
fEingewillmebkarm. Instead, LNAPL accumulates at the P19 and P20
locations because the aquifer is confined at these locations and the lower
water pressure at the air/water contact in the piezometer results in a
pressure gradient that forces the lower density LNAPL to flow to the
piezometer. The bail-down:technique-does not-account.far.this flow

»Rather, it is based upon identifying free-phase LNAPL flow
from the capillary fringe zone into the well or piezometer which
accumulates and /or causes a depression in the water table. The bail-
down tests were conducted prior to installation of piezometers P24S and
G102S, which confirmed the presence of confined conditions in the
aquifer.

Depth-to-water values from each test were plotted versus time, and the
true product thickness was determined from the thickness of the LNAPL
at the time where the depth-to-water curve passes through the inflection
point (i.e., when the depth-to-water curve changes from an increasing
curve to a decreasing curve). The bail-down test results are presented in
Appendix E and summarized on Table 4-2. Based on the bail-down test
results, the true thickness of the LNAPL in Area 1 ranges from 0.023 feet
at P1921 to 0.14 feet in monitoring well MSW-SS.

As shown on Figure 4-1 and summarized on Table 4-2, tne maximum
apparent LNAPL thickness in Area 2 (i.e., piezometer P01) is 0.35 feet and
the true LNAPL thickness is 0.01 feet.
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The volimes of LNAPL present in the two areas defined during this
investigation have been estimated to be about 7680 9448 and 20 gallons in
Areas 1 and 2, respectively. These values were obtained by using the
following assumptions:

. Area 1
- Surface area = 39,100 square feet.

- LNAPL thickness = 0.0785 feet (average of the minimum and
~ maximum true thicknesses).

- Aquifer porosity = 0.368 (from Section 3.6.2 of the RI Report.
The porosity of the top of the dolomite was not determined
but is probably less than that of the unconsolidated materials
from which 0.368 was determined. Thus, 0.368 represents a
conservative value for determining the volume of the
LNAPL).

. Area 2
- Surface Area = 707 square feet.
- LNAPL thickness = 0.01 feet.

- Aquifer porosity = 0.368 (from Section 3.6.2 of the RI
Report).

The FSP proposed utilizing the computer model Areal Multiphase
Organic Simulator (ARMOS) to empirically prediet-the-true estimate the
volume of LNAPL in the formation and the volume of recoverable
LNAPL. During a technical status meeting on August 11, 1994, the
preliminary findings of the LNAPL study were discussed with
representatives of the USEPA and B&¥ the USEPA ARCS contractor,
specifically dealing with the occurrence of LNAPL in the fractured
bedrock southeast of Jeans Road.

The discussion concluded with a consensus that the ARMOS modeling
would not be included in this Technical Memorandum since ARMOS is
not able to automatically account for the fractured bedrock setting.
However, it is the intent of the Lenz Oil Participating Respondents to
attempt to enhance ARMOS to include it along with the ground water
modeling to be conducted for the Revision 1 of the FS. These
erhancements (if any can be identified) will be presented as part of the
discussions relating to the ground water modeling effort scheduled for
February 16, 1995. Rather, the modeling results are included as part of the
ground water modeling effort in the FS.
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4.3

PHYSICAL CHARACTERISTICS

According to the field observations, the LNAPL is a viscous,-brown, oily
substance that emanates a strong petroleum-like odor. Samples of the
LNAPL were collected from piezometers P19, P20, and P21 and analyzed
for specific gravity and viscosity to obtain additional information for the
evaluation of various remedial alternatives. As shown on Table 4-3, the
specific gravity of the LNAPL samples ranged from 0.86 to 0.87, and are
consistent with the specific gravities of 0.87 and 0.88 obtained from
LNAPL samples collected during the RI from monitoring wells MS-55 and
G106L, respectively. In all cases, the specific gravity of the LNAPL is
lower than that of the ground water.

The viscosity of the LNAPL samples was measured at 50°F, 100°F, 150°F,
and 200°F to determine the effects of increased temperatures. As shown in
Table 4-3, the viscosity of each LNAPL sample decreased with increasing
temperature. At 50°F, the viscosity ranged from 28.4 to 40 centistokes (cSt)
and at 200°F ranged from 3.1 to 4.0 cSt. These viscosity variations will be
examined during the FS to determine whether heating the LNAPL to
promote its recoverability is a feasible remedial alternative.
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5.0

5.1

5.1.1

ANALYTICAL RESULTS

The analytical results of the soil and LNAPL samples collected during the
LNAPL investigation are described in the following subsections, and
copies of the validated data tables are included in Appendix G.

SOIL SAMPLES

Subsurface soil samples were collected from five piezometer locations (i.e.,
P01, P06, P08, P13, and P24S) at the Lenz Oil site from the 2-foot interval
above the water table to determine if those samples had been
contaminated with LNAPL. All of these samples were analyzed for the
following analytical parameters:

. Target Compound List (TCL) volatile organic compounds (VOCs),

L]

TCL semivolatile organic compounds (SVOCs),

TCL pesticides and polychlorinated biphenyls (PCBs), and
. Target Analyte List (TAL) total metals and cyanide.

The analytical results for these soil samples are summarized on Table 5-1
and shown on Figures 5-1 through 5-4.

Volatile Organic Compounds

As shown on Table 5-1 and Figure 5-1, TCL VOCs were detected in all five
soil samples, but toluene was the only TCL VOC detected at the location
of piezometer P08. The TCL VOCs detected in one or more of the other
soil samples were acetone; 1,1-dichloroethane; total 1,2-dichloroethene;
1,1,1-trichloroethane; 2-butanone; trichloroethene; benzene;
tetrachloroethene; toluene; chlorobenzene; ethyl benzene; and total
xylenes (Table 5-1). The total concentrations of TCL VOCs in the soil
samples ranged from 2 ng/kg at piezometer P08 to 1,916 ug/kg at
piezometer P24S.

With the exception of chlorobenzene, all of the TCL VOCs detected during
the LNAPL investigation were previously found at similar levels during
the Rl activities. Chlorobenzene was only present at one location (i.e.,
P01) at an estimated concentration of 6 ] pg/kg. In addition, benzene was
the only TCL VOC that was found at a greater concentration (i.e., 93 J
ug/kg at location P24S) than the highest detected concentration during
the RI (i.e., 39 ng/kg at location SB07).
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5.1.2 Semivolatile Organic Compounds

During the LNAPL investigation, TCL SVOCs were identified in all of the
soil samples at total concentrations ranging from 317 ug/kg at P13 to
46,700 ug/kg at P01, Piezometer P01 is located within an unexcavated
area of the main excavation area, where LNAPL was observed when the
former G105 monitoring well cluster was removed during the Rl sampling
activities. The TCL SVOCs detected in one or more of the soil samples
were 1,2-dichlorobenzene; naphthalene; 2-methylnaphthalene; 3-
nitroaniline; n-nitrosodiphenylamine; fluorene; phenanthrene; di-n-
butylphthalate; and bis(2-ethylhexyl)phthalate.

The TCL SVOCs 3-nitroaniline and n-nitrosodiphenylamine were detected
at only one location during the LNAPL investigation at concentrations of
97 J and 1,900 J ng/kg, respectively, but were not detected during the RI.
The remaining TCL SVOCs were detected at levels lower than the highest
concentrations found during the RI.

513 Pesticides and Polychlorinated Biphenyls

The results of the pesticide/PCB analysis on the soil samples are shown
on Table 5-1 and Figure 5-3. Pesticides were not detected in any of the soil
samples. However, PCBs (i.e., Aroclors) were detected at four of the five
soil sample locations (i.e., P01, P06, P08, and P24S), with total
concentrations ranging from 49 ug/kg in the sample from P24 to 16,700
ug/ kg in the sample from location P06. The PCBs detected in two or more
of the soil samples were Aroclor-1242, Aroclor-1248, Aroclor-1254, and
Aroclor-1260. With the exception of the soil sample from P06, the total
PCB concentrations of each soil sample are less than 2,000 «g/kg.

The PCB concentrations detected during the LNAPL investigation are
similar in magnitude to the PCB concentrations found during the Rl, and
the greatest concentration of each detected PCB was less than the greatest
concentration of the respective PCB detected during the RI.

5.1.4 Inorganics

The results of the total metals and cyanide analyses of the soil samples are
presented in Table 5-1 and in Figure 5-4. In comparison to the
background values presented in Table 4-17 of the RI, the soil samples from
P08, P13, and P24 exceeded the range of background values for calcium
and magnesium only. However, the soil samples from P01 and P06
exceeded the range of background values for all of the detected inorganics
except for manganese. The soil sample from P06 also had an elevated
concentration of silver, which was not detected in the background
samples. Selenium was the only inorganic detected at a greater level (i.e.,
4.5 mg/kg at location PO1) than the highest concentration detected during
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the RI (i.e., 2.8 ] mg/kg at location SB20). Cyanide was not detected in
any of the samples collected during the LNAPL investigation.

5.2 LIGHT NONAQUEOQOUS PHASE LIQUID SAMPLES

The LNAPL samples collected from piezometers P19, P20, and P21 were
submitted to Quanterra for analysis of TCL VOCs, SVOCs, and
pesticides/PCBs; TAL total metals; cyanide; toxicity characteristic
leaching procedure (TCLP) organics and inorganics; specific gravity;
viscosity; and gas chromatography fingerprinting. A summary of the
laboratory results and the validated data tables are provided in Table 5-2
and Appendix G, respectively. As indicated in the laboratory report
included as Appendix H, TCLP extracts were only analyzed for herbicides
because no solids were present in the laboratory filters for any of the
samples after the completion of the initial filtration step and therefore, the
results of the TCLP and TCL/TAL analyses would have been the same.
Because herbicides are not TCL parameters, it was necessary for the
laboratory to perform the TCLP analyses for herbicides. This approach
was verbally approved by the USEPA on October 24, 1994.

5.2.1 Volatile Organic Compounds

As shown on Figure 5-5 and Table 5-2, several TCL VOCs were detected at
elevated concentrations in the LNAPL samples. The sample from
piezometer P19 contained the most TCL VOCs and the highest
concentrations of many of the contaminants (i.e., a total TCL VOC
concentration of 15,980,000 n«g/kg), and the sample from piezometer P21
contained the lowest TCL VOC concentrations of all of the samples (i.e., a
total VOC concentration of 485,420 ng/kg). As shown on Figure 5-5,
piezometer P19 is closer to the site than the other two sampled
piezometers. The TCL VOCs detected in one or more of the LNAPL
samples include acetone; 1,1-dichloroethene; 1,1-dichloroethane; total 1,2-
dichloroethene; 1,1,1-trichloroethane; trichloroethene; benzene;
tetrachloroethene; toluene; ethyl benzene; and total xylenes. The LNAPL
samples from piezometers P19 and P20 contained higher concentrations of
toluene, ethyl benzene, and total xylenes than the other TCL VOCs, while
the LNAPL sample from piezometer P21 exhibited only total xylenes at a
higher concentration than the rest of the TCL VOCs detected in the
sample.

Of the TCL VOCs detected in the LNAPL samples, only toluene, ethyl
benzene, and total xylenes were detected during the RI, and the levels
reported in the Rl are approximately one order of magnitude lower.
Acetone; 1,1-dichloroethene; 1,1-dichloroethane; and trichloroethene were
detected in only one of the three LNAPL samples. Tetrachloroethene was
detected in two of the three LNAPL samples. Total 1,2-dichloroethene;
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1,1,1-trichloroethane; benzene; toluene; ethyl benzene; and total xylenes
were detected in all three LNAPL samples.

5.2.2 Semivolatile Organic Compounds

As shown on Table 5-2 and Figure 5-6, the TCL SVOCs that were deteécted
in the LNAPL samples included; n%ﬂ;al&\e, 2-methylnaphthalene,
acenaphthene, fluorene, phenanthrene, and bis(2-ethylhexyl)phthalate.
With the exception of acenaphthene, which was only found in the sample
from P19, all of the detected TCL SVOCs were found in all of the samples
collected from piezometers P12, P20, and P21. Total TCL SVOC
concentrations ranged from 4,920,000 g /kg in the sample from P21 to
5,160,000 ug/kg in the sample from P20. The lowest concentration of each
TCL SVOC detected during the LNAPL investigation is greater than the
highest concentration detected during the RI.

5.2.3  Pesticides, Polychlorinated Biphenyls, and Hevbicides

As indicated on Table 5-2 and Figure 5-7, pesticides and herbicides were
not detected in any of the LNAPL samples. However, two PCBs (i.e.,
Aroclor-1242 and Aroclor-1260) were detected in all of the LNAPL
samples. The total PCB concentrations in the LNAPL samples obtained
from piezometers P19, P20, and P21 are 248,000; 238,000; %my 000

ug/kg, respectivély. The same two PCBs were detected during the RI, but

at lower total concentrations (i.e., 36,000.ug/kg at MW:55.and 52,000
ng/kg at G106L).

5.24 Inorganics

The inorganic analytes detected in the LNAPL samples are shown on
Table 5-2 and Figure 5-8. Detectable concentrations of 12 TAL metals (i.e.,
aluminum, arsenic, barium, calcium, chromium, copper, iron, lead,
manganese, selenium, vanadium, and zinc) were found in at least one of
the three LNAPL samples. The detected inorganics were of the same
order of magnitude as those detected during the RI. However, the
concentrations of three inorganic analytes (i.e., aluminum, lead, and
selenium) slightly exceeded levels detected during the RI.
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6.0

SUMMARY

The most significant results of the LNAPL investigation conducted at the
Lenz Qil site between August 1 and November 8, 1994 can be
summarized as follows:

. Two separate, distinct areas of LNAPL contamination were found,
one inside the main excavation area at the former location of the
G105 well cluster, and another beginning at the southeastern end of
the main excavation area and extending about 100 feet southeast of
Jeans Road.

. The analytical data for soil samples collected during this
investigation are not significantly different from the data collected
during the RI. The concentrations or organics in the LNAPL
samples were higher than those detected during the RI.
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TABLE 1-1

CHRONOLOGY OF FIELD ACTIVITIES DURING THE
LIGHT NONAQUEOUS PHASE LIQUID INVESTIGATION

LENZ OIL SITE
LEMONT, ILLINOIS
(Page 1 of 2)
Samples
Collected
Date Completed Activity (1) Medium | Location Comments
08/01/94 |Installation of piezometers at Soil P01 Piezometers P15, P16, 19, 20, and P21 were installed in
to the following 13 locations: P06 |bedrock after securing the USEPA's approval. LNAPL
08/12/94 Po1 P08 was detected in the following outer boundary
P05 P13  }piezometers: P19, P20, and P21. The installation of
Po6 additional piezometers (i.e., piezometers P23, P24, P25,
Po7 and P26) was approved by the USEPA in a meeting on
P08 September 7, 1994.
P09
P13
P14
P15
P16
P19
P20
P21
No installation of piezometers None None |Piezometers were not installed at locations P02, P03,
at the following 9 locations: P04, P10, P11, and ’12 because ground water wasnot
P02 encountered above the visqueen liner inside the
P03 excavation area. In addition, piezometers were not
o4 installed at locations P17, P18, and P22 because ground
P10 water was not encountered above the bedrock.
P11
P12
r17
P18
P22
08/19/94 |Collection of water level data. None None :Water levels were recorded for all piezometers and
shallow monitoring wells.
08/26/94 |Collection of water level data. None None |Water levels were recorded for all piezometers and
Completion of bail-down tests shallow monitoring wells.
at G106L and MW-55.
09/02/94 |Collection of water level data. None None |Water levels were recorded for all piezometers and
shallow monitoring wells.
09/09/94 [Collection of water level data. None None | Water levels were recorded for all piezometers and
shallow monitoring wells.




TABLE 1-1

CHRONOLOGY OF FIELD ACTIVITIES DURING THE
LIGHT NONAQUEOUS PHASE LIQUID INVESTIGATION

LENZ OIL SITE
LEMONT, ILLINOIS
(Page 2 of 2)
Samples
Collected
Date Completed Activity (1) Medium | Location Comments
09/12/94 |Installation of four additional None None |LNAPL has not been detected in any of these
to piezometers at the following piezometers. Therefore, the extent of the LNAPL. at the
09/13/94 |locations: site has been delineated. However, because confined
r23 aquifer conditions were found at I’24 and the boring log
P24 for G102L indicated that the top of the screen has been
P25 below the water table since it was installed, the USEPA
P26 approved the installation of two additional piezometers
at these two locations during an October 7, 1994 meeting
at the site.
09/16/94 |Collection of water level data. None None |Water levels were recorded for all piezometers and
shallow monitoring wells.
09/23/94 |Collection of water level data. None None [Water levels were recorded for all piezometers and
shallow monitoring wells.
09/30/94 (Collection of water level data. None None [Water levels were recorded for all piezometers and
shallow monitoring wells.
10/07/94 }Collection of water level data. None None [Water levels were recorded for all piezometers and
shallow monitoring wells.
10/13/94 |[Collection of LNAPL samples. LNAI'L r19 Sufficient LNAPL was available in the piezometers to
Completion of bail-down tests P20  [permit the collection of split samples by the USEPA
at piezometers I’19, P20, P21 |contractor, and the collection of duplicate, matrix spike,
and 21, and matrix spike duplicate samples.
10/14/94 |Installation of piezometers at Soil P24S  |The ptezometers were installed with the screensttaddting
two additional locations: the water table. Confined conditions were confirmed
P24S at P24 and at G102S. No LNAPL has been measured at
G102Ss either location, although droplets of LNAPL were
occasionally observed in the development water of 172245,
10/25/94 |Collection of water level data. None None |Water levels were recorded for all piezometers and
shallow monitoring wells.
11/01/94 (Collection of water level data. None None [Water levels were recorded for all piezometers and
Survey of new piezometers. shallow monitoring wells.
11/08/94 [Collection of water level data. None None [Water levels were recorded for all piezometers and
shallow monitoring wells.
Note:
(1) See Figure 1-1 for piezometer locations.
Key:

LNAPTL = Light nonaqueous phase "quid.
USEPA =US. Environmental Pro  ion Agency.



TABLE 2-1

LEMONT, ILLINOIS

PIEZOMETER AND SHALLOW MONITORING WELL CONSTRUCTION SUMMARY
LENZ OIL SITE

Elevation Elevation Depth Depth Elevation Elevatioﬂ
Grid Location of Top of to Top |to Bottom of Top of Bottom
Northing | Easting of Casing Grade of Screen | of Screen | of Screen of Screen
Location (1) (feet) (feet) (feet AMSL) | (feet AMSL) (feet) (feet) (feet ANMSL) | (feet AMSL)
G101M 887 362 612.05 608.40 1853 | 2353 589.87 584.87
G102L 117 477 601.63 599.50 1126 | 1328 588.24 ‘ S86.22
G102S 412 174 601.82 600.46 5.00 J 15.00 595,46 j 585,46
G106S { 507 237 603.08 601.00 650 | 11.50 594.50 359,30
MW-15 713 615 602.88 600.40 3.50 13.50 596.90 } 586.90
MW-25 S 608 603.23 600.28 3.00 13.00 56728 58728
MW-35 | 18 582 597.99 594.91 3.00 13.00 59191 ! A81.91
MW-45 655 501 603.35 600.55 3.55 13.55 59700 38700
MW-55 508 424 603.92 600.07 6.00 16.00 594.07 ; 58407
MW-6S 62 211 594.04 593.60 1.25 11.25 54235 1 SR2.35
MW-8S 550 142 602.48 599.70 5.65 15.65 59405 | 534.05
P01 686 303 603.03 600.30 6.00 16.00 394.30 | 584.30
P05 726 380 602.84 600.09 4.50 11.50 595.59 ! 588.59
P06 (2) 759 292 603.65 600.74 1.00 9.00 59674 | 59174
P07 705 197 600.55 598.84 4.00 14.00 594.84 584.84
P08 623 166 600.81 598.76 1.50 10.50 594.26 588.26
P09 640 168 603.62 600.82 5.00 15.00 595.82 585.82
P13 506 371 603.78 601.68 8.50 14.75 593.18 586.93
P14 509 291 603.69 600.94 8.00 15.00 592.94 585.94
P15 473 238 601.34 601.65 8.00 20.00 593.65 581.65
P16 484 429 604.20 601.74 8.00 20.00 593.74 581.74
P19 420 339 604.18 601.28 8.00 20.00 593.28 581.28
P20 379 260 599.29 599.68 8.00 20.00 591.68 579.68
P21 367 376 601.03 598.49 5.00 17.00 593.49 581.49
P23 485 198 600.87 601.19 872 18.72 592 47 582.47
P24 (3) 304 195 596.28 595.76 7.46 17.46 588.30 578.30
P24S 303 199 596.18 595.41 3.50 13.50 591.91 581.91
P25 303 301 597.95 595.66 6.29 16.29 589.37 5379.37
P26 311 439 598.23 596.00 5.99 18.49 590.01 1 577.51
Notes:
(1) The piezometers installed as part of the LNAPL investigation are shaded. All of the other locations consist of

monitoring wells that were alreadv present at the site.

The well casing was cut 0.18 foot from the original top-of-casing elevation of 603.83 feet AMSL to permit the
placement of a PVC slip cap on September 12, 1994.

The well casing was cut 0.63 foot from the original top-of-casing elevation of 596.91 feet AMSL during a rework
of the well top on October 14, 1994.

)
@)

Key:
AMSL
LNAPL
PVC

Above mean sea level.
Light nonaqueous phase liquid.
Polvvinyl chloride.
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TABLE 3-1

PIEZOMETRIC SURFACE ELEVATIONS
LENZ OIL SITE
LEMONT, ILLINOIS

(Page 1 0f 2)

8/19/94 8/26/94 9/2/94 9/9/94 9/16/94
Corrected Corrected Corrected Corrected Corrected
Depth| Depth | Piezometric | Depth | Depth | Piezometric | Depth| Depth | Piezometric | Depth| Depth |Piezometric |Depth{ Depth |Piezometric
Location to Qil | to Water | Surface (1) | to Oil | to Water | Surface (1} | to Qil | to Water | Surface (1) | to Qil | to Water | Surface {1) | to Oil | to Water | Surface (1)

(feet) (feet) | (feet AMSL) [ (feet) (feet) | (feet AMSL) | (feet) (feet) | (feet AMSL) | (feet) (feet) | (feet AMSL){ (feet) (feet) | (feet AMSL)
G101M ~+4-18.51 593.54 18.92 593.13 18.93 593.12 19.33 592.72 19.55 592.50
G102L 10.84 590.79 11.49 590.14 11.31 590.32 11.71 589.92 1196 5489.67
G1028
G106l 10.81 13.27 591.98 11.31 13.83 591.47 11.49 11.50 591.59 11.81 12.76 591.16 12.15 13.24 590.80
MW-1§ 9.32 593.56 9.92 592.96 10.05 592.83 10.45 592.43 10.37 59251
MW-25 10.31 592.92 10.90 592.33 1097 592.26 11.33 591.90 11.14 592.09
MW-3$ 8.40 589.59 9.83 588.16 8.78 589.21 8.95 589.04 9.12 588.87
MW-4S 9.96 593.39 10.62 592.73 10.66 592.69 11.12 592.23 11.39 591.96
MW-55 10.99 11.95 592.82 11.63 12.66 592.17 11.63 12.47 592.19 1211 1292 591.71 12.47 1334 591.135
MW-6S 177349 590.55 4.48 589.56 429 589.75 497 589.07 4.75 5K%9.29
MW-8S 9.21 593.27 9.70 592.78 9.75 592.73 9.92 592.56 10.28 592.20)
ro1 9.45 543 58 10.01 593.02 10.03 593.00 14143 592.60 10.81 11.03 54219
ros 9.19 593.65 9.77 593.07 9.80 593.04 10.21 592.63 10.60 542.24
06 9.67 594.16 10.33 593.50 10.54 593.29 10.99 592.84 11.15 592.50
ry7 7.04 593.51 7.58 59297 7.60 592.95 Dry 8.39 54216
PO8 7.28 593.53 7.79 593.02 7.79 593.02 8.26 592.55 8.67 592.14
o9 10.40 593.22 10.97 592.65 11.02 592.60 11.40 592.22 11.81 SY1.81
mM3 1097 592.81 11.61 592.17 11.57 592.21 12.05 12.08 591.73 12.40 12.42 591.38
1’14 11.42 592.27 12.03 591.66 11.98 591.71 12.40 591.29 12.69 541.00
"5 10.22 591.12 10.75 590.59 10.70 590.64 11.00 11.02 590.34 11.23 11.24 590.11
"6 12.41 591.79 13.04 591.16 12.99 591.21 13.41 590.79 13.70 13.73 5490.50)
r9 13.60 13.64 590.58 14.09 14.70 590.02 13.87 15.43 590.12 14.21 16.53 589.69 1429 16.74 589.60)
120 8.56 8.57 59%).73 850 9.23 590.70 925 9.75 5K89.98 9.45 10.38 589.73 968 1113 589.44
P21 10.63 590.40 11.18 12.36 589.71 1093 12.27 589.94 11.26 12.96 584.57 1143 13.06 SK9.40)
123 - - - - - - - - - - - - 10.40 590).47
24 - - - - - - - - -- - - - 7.70 589.21
1248 —~ - - - - -~ - - - - - -
25 - - - -- - - - - - - - - 8.68 589.27
26 - - - - -- - - - - -- - 8.71 58952




TABLE 3-1

PIEZOMETRIC SURFACE ELEVATIONS
LENZ OIL SITE
LEMONT, ILLINOIS

(Page 2 of 2)

9/23/94 9/30/94 10/7/94 10/25/94 11/1/94 11/8/94
Corrected Corrected Corrected Corrected Corrected Corrected
Depth | Depth |Piezometric|Depth| Depth |Piezometric| Depth] Depth |Piezometric | Depth] Depth |Piezometric| Depth Depth | Piezometric | Depth| Depth | Piezometric
Location to Qil | to Water | Surface (1) | to Oil [ to Water | Surface (1) | to Oil | to Water | Surface (1) | to Oil | to Water | Surface (1) | to Oil | to Water | Surface (1) | to Oil | to Water | Surface (1)
(feet) (feet) | (feet AMSL)| (feet) | (feet) |(feet AMSL)| (feet) | (feet) |(feet AMSL)| (feet) | (feet) |(feet AMSL)| (feet) (feet) | (feet AMSL)| (feet) | (feet) | (feet AMSL)
G1M 18.73 593.32 19.30 592.75 19.56 592.49 19.65 592 40 18.93 593.12 1799 594.06
GH21 11.89 589.74 11.66 589.97 11.97 589.66 12.03 589.60 905 592.58 8.57 593.06
GH2s 12.19 589.63 9.22 592.60 8.75 593.07
Gl06l. 1213 13.28 590.81 11.77 | 1295 591.17 12.05 13.37 590.87 12.18 13.61 590.73 10.53 11.68 592.41 9.75 11.09 593.17
MW-1S 10.85 592.03 10.56 592.32 10.82 592.06 11.00 591.88 972 593.16 8.64 594.24
MW.25 11.54 591.69 11.47 591.76 11.72 591.51 11.87 591.36 9.75 593.48 9.00 594.23
MW-3s 8.96 589.03 8.88 589.11 9.12 588.87 9.01 588.98 6.11 591.88 5.70 592.29
MW-4s 11.63 591.72 11.10 592.25 11.46 591.89 11.68 591.67 10.40 592.95 9.31 594.04
MW.-55 12.57 13.30 591.26 1208 | 12.77 591.76 12.41 13.23 591.41 1259 | 1343 591.23 1091 11.26 59297 9.85 10.55 593.99
MW-6S 4.67 5489.37 448 589.56 475 589.29 4.61 589.43 1.68 592.36 153 592.51
MW-8S 10.25 592.23 9.92 592.56 10.31 59217 10.50 591.98 9.68 592.80 K.75 593.73
rm 10.80 11.15 592.19 10.37 10.67 592.62 1068 | 1099 592.31 11.00 11.29 592.00 10.00 10.17 593.01 9.00 9.04 594.03
ros 9.51 593.33 10.13 592.71 11.46 591.38 10.70 592.14 9.55 593.29 853 594.31
P06 (2) 11.34 592.31 10.85 592.80 11.21 592.44 11.39 592.26 10.76 592.89 8.84 594 81
P07 837 592.18 7.9 592.61 826 592.29 8.47 592.08 7.57 592.98 659 593.96
rog 8.65 592.16 8.07 592.74 852 592.29 872 592.09 7. 593.79 6.62 59419
ro9 11.89 591.73 11.43 592.19 11.76 591.86 11.94 591.68 10.85 592.77 Y52 594.10
P13 12,54 12.59 591.23 11.96 591.82 1232 | 1232 591.46 12.50 12.54 591.28 10.83 592.95 9.68 594.10
P4 12.75 590.94 12.30 591.39 12.64 591.05 12.82 590.87 10.79 592.90 1011 593 58
P15 1119 11.22 590.15 11.92 11.93 589.42 11.21 11.24 590.13 11.32 11.33 590.02 916 592.18 858 592.76
r6 13.74 13.78 590.46 13.36 13.37 590.84 13.65 13.67 590.55 13.78 | 13.84 590.41 11.71 592.49 973 594.47
"9 1431 16.50 589.61 14.14 16.45 589.76 1429 | 1645 589.63 14.45 16 28 589.51 12.06 12.48 592.07 11.57 12 05 592.55
P20 9.58 11.25 584.51 9.36 1093 589.74 9.52 11.58 589.52 9.80 10.44 589.41 7.14 8.15 592.03 6.63 825 592.47
r21 1155 12,46 589.37 11.20 12.28 589.70 11.50 12.53 589.41 11.61 12.30 589.34 878 902 592.22 843 868 592.57
P23 10.37 590.50 10.08 590.79 10.35 590.52 10.48 590.34 957 591.30 792 592.95
P24 7.63 589.28 7.45 589 .46 7.68 589.23 7.09 589.19 439 591 8Y 39 592.29
124s 6.90 589.28 406 59212 374 592.44
P25 8.63 589.32 9.38 588.57 8.67 589.28 861 589.34 5.79 592.16 5.34 592.61
r26 8.61 589.62 843 589.80 8.69 589.54 875 589.4K 5.90 592.33 532 592.91
Note:

1) Piezometric surface elevations were corrected for wells with measureable LNAPL by using a specific gravity of LNAPL = 0.875

Key:

LNAPL = Light nonaqueous phase liquid.

AMSI.

Blank
space

Above mean sea level
— = Not installed

No LNADPL was detected at this location




TABLE 4-1

APPARENT LIGHT NONAQUEOUS PHASE LIQUID THICKNESS
LENZ OIL SITE
LEMONT, ILLINOIS

8/19/94 8/26/94 9/2/94 9/9/94 9/16/94 9/23/94 9/30/94 10/7/94 10/25/94 11/1/94 11/8/94
Apparent | Apparent | Apparent | Apparent | Apparent | Apparent | Apparent | Apparent | Apparent | Apparent | Apparent
LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL
Thickness | Thickness | Thickness | Thickness { Thickness | Thickness | Thickness | Thickness | Thickness | Thickness | Thickness
Location (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)
G106L (1) 2.46 2.52 0.01 0.95 1.09 1.15 1.18 1.32 1.43 1.15 1.34
MW-55 (1) 0.96 1.03 0.84 0.81 0.87 0.73 0.69 0.82 0.84 0.35 0.70
P01 (2) 0.00 0.00 0.00 0.00 0.22 0.35 0.30 0.31 0.29 0.17 0.04
ri3 0.00 0.00 0.00 0.03 0.02 0.05 0.00 0.00 0.04 0.00 0.00
P15 0.00 0.00 0.00 0.02 0.01 0.03 0.01 0.03 0.01 0.00 0.00
P16 0.00 0.00 0.00 0.00 0.03 0.04 0.01 0.02 0.06 0.00 0.00
P19 (2) 0.04 0.61 1.56 2.32 2.45 2.19 2.31 2.16 1.83 0.42 0.48
120 (2) 0.01 0.73 0.50 0.93 1.45 1.67 1.57 2.06 0.64 1.01 1.62
121 (2) 0.00 1.18 1.34 1.70 1.63 091 1.08 1.03 0.69 0.24 0.25
Notes:

Key:

(1) Bail-down test conducted on August 26, 1994.
(2) Bail-down test conducted on October 13, 1994.

LNAPI. = Light nonaqueous phase liquid.




TABLE 4-2

SUMMARY OF APPARENT AND TRUE THICKNESSES
OF THE LIGHT NONAQUEOUS PHASE LIQUID AT THE SITE

LENZ OIL SITE
LEMONT, ILLINOIS
Minimum Maximum Average Apparent
Apparent Apparent Apparent LNAPL Thickness True
LNAPL LNAPL LNAPL at Time of LNAPL
Thickness Thickness Thickness (1) Bail-down Test Thickness (2)
Location (feet) (feet) (feet) (feet) (feet)
G106L 0.0t 2.52 1.33 2.52 0.09
MW-58 0.35 1.03 0.79 1.01 0.14
ro1 0.00 0.35 0.15 0.30 0.01
13 0.00 0.05 0.01 NT NT
P15 0.00 0.03 0.01 NT NT
P16 0.00 0.06 0.01 NT NT
P19 (3) 0.04 2.45 1.49 217 NA
P20 (3) 0.01 2.06 1.11 1.81 NA
r21 0.00 1.70 091 1.00 0.03
Notes:
(1) Calculated as the arithmetic average of all thicknesses measured at the site.
(2) Based on the results of bail-down tests.
(3) Bailt down tests were conducted, but the results are invalid because the
aquifer is confined at this location.
Key:

LNAPI. = Light nonaqueous phase liquid.
NT = No test (i.e., no bail-down test was conducted at this location).
NA = Test was not applicable.



TABLE 4-3

SUMMARY OF LIGHT NONAQUEQOUS PHASE LIQUID PHYSICAL CHARACTERISTICS
LENZ OIL SITE
LEMONT, ILLINOIS

Piezometer Number P19 P20 P20 P21
Sample Name LONP19 LONP20 LONP20D LONP21
Date 10/13/94 10/13/94 10/13/94 10/13/94
Analysis

Specific Gravity 0.86 0.86 NA 0.87
Viscosity @ 50 degrees F (cSt) 359 284 40 329
Viscosity @ 100 degrees F (cSt) 10.0 9.8 NA 9.4
Viscosity @ 150 degrees F (cSt) 5.2 5.1 NA 4.8
Viscosity @ 200 degrees F (cSt) 33 32 31 1

Key:

NA =Not analyzed.
F = Fahrenbheit.
¢St = Centistokes.




SUMMARY OF ANALYTICAL RESULTS - SOIL SAMPLES (1)

LEMONT, ILLINOIS

TABLE 51

LENZ OIL SITE

{  Location POl P06 P08 P13 P24
Sample Designation LOSPO1E (2) LOSPo6D LOSPOSD LOSP13E LOSPE (3)
Sample Depth (feet BGS) 810 6-8' 6-8' 810’ 8-10'
Collection Date 08/02/94 08/02/94 08/05/94 08/03/94 10/14/94
Volatile Organics (ug/kg)

Acetone 150 U 280 n v i1 U N7
1.1-Drchloroethane 17U 15 U 1 v k) 24
Total 1.2-Dichloroethene 17 U 15 U i v el 140
1,1,1-Tnchloroethane 17 U 15 U n v 11 U 17
2-Butanone 50 86 11 U 1 U 11U
Tnchloroethene 17 U 15 U 11 U 88 11 U
Benzene 33 16 11 U 14 93 ]
Tetrachioroethene 17 U 15 U 11 U 1] 11 U
Tecluene 1] 22 2] N T
Chlorobenzene 6 ] 15 U 11U 1 v i1 U
Ethyi Benzene 350 85 U ] 160
Total Xylenes 720 57 1 U P 740
|
| Semivolatile Organics {ug/kg)
1,2-Dichiorobenzene 800 | 2,400 U 3700 U PO | 1,800 U
Naphthalene 1,000 | 2,400 U e U JORI 180¢ U
2-Methylnaphthalene 39,000 790 3700 U 180 ] 1,600 ]
3-Nitroaruline 5,7 U 2400 U 3700 U 400 U 97 )
n-Nitrosodiphenylarmune 5700 U 2,400 U 1900 00 U 1,800 U
Fluorene 5700 U 2,400 U 3700 U 400 U 200 )
Phenanthrene 5300 | 2400 U 2700 U e U 480 ]
di-n-Butylphthalate 3700 U 2400 U 3700 U 400 U 240 ]
bis(2-Ethylhexyl)phthalate 5700 U 2,400 U 3700 U 400 U 3,200
Pesticides/PCBs (ug/kg)
Aroclor-1242 290 U 9,800 37 U] 37 U 19 J
Aroclor-1248 610 970 U 90 ] 37 U 37U
Aroclor-1254 600 6,900 59 ] 37 U 37 U
Aroclor-1260 470 970 U 44 ] 37 U 7 U
Inorganics (mg/kg)

Aluminum 20,200 ] 16,600 ] 1,030 J 2,770 ] 1,780
Arsenic 164 J 121 ] 8.0 ] 26 ] 2.5
Barium 145 106 20 U 20 U 20 U
Beryllium 16 | 16 ] 04 U 04 U 04 U
Calcium 8,160 7,780 157,000 154,000 166,000
Chromium 30.2 23.6 43 ] 74 59 ]
Cobalt 148 87 20 U 39 20 U
Copper 483 173 32 88 49
Iron 29,700 49,500 14,100 6,280 5,010
Lead 324 ) 793 ] 1] 31 ] 4
Magnesium 5520 5,190 95300 90,600 86,300
Manganese 322 ] 152 ] 342 ] 266 197
Nickel 394 ] 195 ] 40 U 65 ] 40 U
Potassium 3,060 2,040 479 970 702
Seleruum 4.5 10 04 U 04 U 02 U]
Silver 10 U 2.0 10 U 10 U 10 U
Sodium 722 749 400 U 400 U 400 U
Vanadium 41.7 430 20 U 5.6 +3
Zinc 117 118 9.7 U 122 U 11.8

Notes:

(1) Only the parameters detected in at least one sample are shown.

(2) Because SVOCs were reanalyzed, indicated result is either: (1) the greater of two positive results, (2) the
greater of two estimated results, or (3) the nonqualified, positive result if one of the values was estmated.
The detection limits shown are the lower of the two analyses.

A dilution of the investigative sample for LOSP24E was analyzed for volatile organics. The reported result is either:

(1) the greater of two positive resuits, (2) the greater of two estimated results, or (3) the nonqualified, positive result

if one of the values was estimated. The detection limits shown are the lower of the two analyses.

(3)
Key:
BGS = Below ground surface.
U = Not detected at the detection limit shown.
] = Estimated.

PCBs = Polychlorinated biphenvis.
SVOCs = Semuvolatle organic compounds.




TABLE 5-2

SUMMARY OF ANALYTICAL RESULTS
LIGHT NONAQUEOUS PHASE LIQUID SAMPLES (1)
LENZ OIL SITE

LEMONT, ILLINOIS

Location P19 P20 P21
Sample Designation LONP19 LONP20 (2) LONP21
Collection Date 10/13/94 10/13/94 10/13/94
Volatile Organics (ug/L)
Acetone 500,000 U] 500,000 U] 86,000 ]
1,1-Dichloroethene 500,000 U 500,000 U 780 ]
1,1-Dichloroethane 500,000 U] 500,000 UJ 3,600 ]
Total 1,2-Dichloroethene 460,000 ] 140,000 ] 39,000
1,1,1-Trichloroethane 290,000 J 370,000 28,000
Trichloroethene 500,000 U 86,000 j 500,000 U
Benzene 330,000 ] 240,000 ] 5,200
Tetrachloroethene 500,000 U 65,000 } 840 1
Toluene 4,400,000 3,100,000 49,000
Ethyl Benzene 2,000,000 1,300.000 43,000
Total Xylenes 8.500,000 6,200,000 230,000
Semivolatile Organics (ug/kg)
Naphthalene 800,000 860,000 J 700,000 ]
2-Methylnaphthalene 2,400,000 2,800,000 2,900,000
Acenaphthene 500,000 Uj 170,000 J 230,000 |
Fluorene 190,000 ]| 260,000 ] 220,000 ]
Phenanthrene 470,000 J 570,000 J 640,000 |
bis(2-Ethylhexyl)phthalate 660,000 500,000 ] 230,000 ]
Pesticides, PCBs, and Herbicides (ug/kg)
Aroclor-1242 210,000 J 200,000 J 65,000 |
Aroclor-1260 38,000 J 33,000 J 42,000 ]
Inorganics (mg/kg)
Aluminum 23 20.9 20 U
Arsenic 5.0 35 2.7
Barium 168 165 121
Calcium 322 314 275
Chromium 6.5 6.3 6.1
Copper 20 20 U 39
Iron 544 44.7 71.7
Lead 146 150 81
Manganese 1.5 1.4 11
Selenium 0.2 Uj 02 U 0.46
Vanadium 32 37 26
Zinc 47 49 4.1

Notes:
(1)
(2)

Key:
o
I

Only the parameters that were detected in at least one sample are shown.
A field duplicate of the investigative sample LONP20 was collected and
analyzed for the same parameters. The indicated result is either: (1) the greater of
two positive results, (2) the greater of two estimated results, or (3) the nonqualified,
positive result if one of the values was estimated. The detection limits shown are

the lower of the two analyses.

= Not detected at the detection limit shown.

= Estimated.

PCBs = Polychlorinated biphenyls.
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|
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THE EXCAVATION BOUNDARIES ARE BASED ON SKETCHES PROVIDED BY THE ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPORT
PREPARED BY ERM~NORTH CENTRAL, INC. ACCORDING TO FIE1D OBSERVATIONS,
PIEZOMETERS PO5 AND P07 ARE QUTSIDE THI AREA OF THE MAIN EXCAVATION, AND
PEZOMETER P11 IS INSIDF THE ARFA OF THF MAIN EXCAVATION

LIGHT NONAQUEOUS PHASE LIQUID INVESTIGATION
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LEMONT, ILLINOIS
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THE EXCAVATION BOUNDARIFS ARE BASED ON SKETCHES PROVIOED BY THE ILLINOIS

ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPQORT
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PREPARLD BY £RM NORTH CENTRAL, INC. ACCORDING TO FIELD OBSERVATIONS,
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APPENIDX A

SOIL BORING LOGS



ERM—-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG | nar. mwzs—izamics 5237Ey 2 | P-0t
SITE COORDINATES CONTAMINANT SCREENING NOTES
LENZ CIL N 685.087; £303.2C7 *HNU w/'17 eV Probe xx-eadsDace Savoe
BEGUN COMPLETED [ORILLER DRILLING EGUIPMENT BORING DIA. {DEPTH (FT)
§-2-64 §-2-94 ok & S0 Acker Son Max. £-/4 1.0, ASA & 7
CORE RECOVERY (FT./%) CORE BOXES |SAMPLES [ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 7 803.03 600.3 g 45' bCs / 59C BSAMSL 157 2gs / 585 3AMSL
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3 Sp:t Spoon/3C00 . nammer Caen "eterser
SAMPLES/R.CORE ng;égg‘;ﬁgT
o
- S
o | > e REFERE ex | | = DESCRIPTION AND CLASSIFICATION DRILLING NOTES
aly [8=ss| 3 82|zl o | WE [ E |8 density, grain size/shape, color, structure evels,
£ $3 | 50 ElQEl L2 >a | & [ T - ; X water return,
BE o0l c0|Y|S|84] s «w |w | T composition, sorting, texture, moisture character of drliing
o lo=|e= | 2e| w282 8% | | 9| « facies, odor ete :
¥ a - |8xlazivs| S F -4 .
o @ g o o
- QL
172] X
A Szl iC2 | sceirc
- coer CC-C7 TIBSC. Z3- Iray "2 0 Can
3 . r6ces -
- 0.7-2C QLAY Car~ Sray, grave y
pebb es, piastic, Meis:
S sfazof ? 42 | oetrc - 2.0-70 SILTY CLAY 2ive D7OW" 10
3 cder. Gray. oedbiy, roots, seTi- dIastc, meist,
S o concrete i spit spGon D
1C stained
o T 50 2 5 o Abundant roots.
3 stained
3
4
3 751 2¢ | S 256 ol
8 stained
9
9 _7]
7.0-'5.0°.CLAYEY 51T 70 SIL™v T _AY,
redwum Jdark Gray, cr¢an o, woods, 023,
mecist
E 2 {20 2 238
5
]
12
= 5130 2 73 Saturated a‘t 10", grave' anc codbles n
3 solt spoon D
5
3
No sampies from
12-'S" bgs, re‘er tc
bernng iog 5'CE ter
geooCc das




ERM-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG MAD . TMSEETIZATION QAT I sae P-01
SITE COORDINATES CONTAMINANT SCREENING NOTES
NIl cES.le T zilcll s=tw T 2. FrITz se~-z223313I2 2370 %
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
8-2-G94 £-2-92 Roc- 8 Sail Ackar S0 Max, 4-1/4 1.7 -S4 2’ T
Continued
SAMPLES/R.CORE CONTAMINANT
- SCREENING Q R
o |~ 2 [E I3 ex |z |2 DESCRIPTION AND CLASSIFICATION DRILLING NOTES
a 5=|£<| 3 o=l ¥= | o wr= - 2 density, grain size/shape, color, structure '
ElE |22/ 28i05|wa|88| 8§ | =L | & | X composition, sorting, texture, moisture charanter of aming
w o= |o=|xc 2|82 8% |22 | 2| < tacies, odor ¢ '
o 7|27 |gx{aZlvZ| 5% x . etc.
L o E 8 o
!
1 lo X
G A S B 4 15 Negirered Delrorr 20 ‘D tee!

-t

iy,

'

25

Erc st ocong at v eet




ERM-North Central, Inc.

Environmental Resources Management

GEOLOGIC DRILL LOG [t .. et B

SITE COORDINATES CONTAMINANT SCREENING NOTES
cENG Clc A=t W T 2w FrIZ2 »«m23030303 ZaTD s
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT)
8-2-94 8-2-94 Rock & Soll Acker Soi Max. 4-1/4" 1.0, KSA 8 g’
CORE RECOVERY (FT./X) CORE BOXES [SAMPLES [ELEV.TOP CASING |GROUND ELEV. {OEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
) 2 ¢ NOT ENCOUNTEREG B U
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x2' Sort Spoon/30C 1o, rammer Z3n Ferergen
SAMPLES/R.CORE ng;AMINANT
EENING ©
- o
o | > 2 [% % cex | x| = DESCRIPTION AND CLASSIFICATION URLL;L':?;‘STES
oy |8T|£S| 32| 82|82 12 we (= 9 density, grain size/shape, color, structure water retu”‘\-
BlE |28]28|95lva §a 5 |<w|w | T composition, sorting, texture, moisture character of drilling
O o= 8S2e| e 2| 8% -0 | q tacies, odor ete. '
o £ orjaZ|oZ] o2 -4
® o (g |8 o
- @
X
2 122 SR K 2 F—
2 == 0.0-2.0 122300, car gray o Dlace
2 |— = Deprles trafe 3¢ 38m 30 1 ToS T2
13 = cacr.
E [75]2C] B 2 % 2.0-6.C ZL_.ASH Dack. irace gravel
4;’ %55es dry. 4C% ciay. 30% sanc 2C% grave, 1C%
25 < pebbles, liner encountered at 5.5' 5¢s
28 2eoe
2R
MR
C 301 5 B cda TR
e XX
' o !
<} %
- 5 :.:.
l'l‘ "
X
Enc c* borng at & ree: ]
10
-




ERM-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG CAAPL TN EITIGATION 240Q°TEM Cmdn P.—OZA

SITE COORDINATES CONTAMINANT SCREENING NOTES

=T DDgiE zilTEcs wmlaw T 2V FrID2 e.-220303I8 23702
BEGUN COMPLETED |ORILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT)

§-10-94 | 8-:0-94 | Rock & Sol Acwker Sod Max. 4-1/74" 1.C. HEA g8 '
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES |ELEV.TOP CASING |GROUND ELEV. [DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK

/ 4 599.6800 NCT ENCOUNTERED

SAMPLE DEVICE

ORILL CASING LEFT IN

HOLE: DIA./LENGTH LOGGED BY

2'x3" Eplt Epo2n/30C (0. namme- Fuss Ferersen
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8 DRILLING NOTES
I RN ex | x| DESCRIPTION AND CLASSIFICATION LLING NO
8l, |o=|==| 3P| 8= v=| 1 e We =2 density, grain size/shape, color, structure waat:rrre:urrsf
BlE (28| 28|9|Pa 88 55 aw | w | X composition, sorting, texture, moisture character of drilling
A | 82|62 48| eg|28] 32 |50 |0 & facies, odor etc '
o g |- [Be|la=ivZ| &3 o .
L] fos] s ] (L]
p] (V]
7/
2 27 ) - N mn Tepape
= = co-on CBSO oroamim T3Te
— = pedDly Irass, ary
2 PV ) ‘ 2.G odor 2.0-80 EILLASH back, pedbdly, iscee
o mois:/dry
24
32 B3R
o G PR B T ] Mosst.
'3
25
1C
5—
SRR NP IV 52 l
S
) =nd o' 2c"ing at £ feet
4
10—
-
1) .




" ERM-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER
GEOLOGIC DRILL LOG CWATL TNV ITITIZATIO LoD TEN A P-03
SITE COOROINATES CONTAMINANT SCREENING NOTES
LENTZ CIL " B852.555; 2302.507 wdh w/'T v TroDe ewmeaCsDhEls Samo s
BEGUN COMPLETED ([DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
E-'0~32 ] 8-0-5< [ Rotk & S0 Azasr S0 Max <-702 12 -3ZA g =
CORE RECOVERY (FT./X) CORE BOXES |[SAMPLES[ELEV.TOP CASING [GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 4 80C.55 NIT ENIOLNTERES
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3" Spht SDo3n/30C 1o rarTer 3,33 Peerssr
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8 BRILLING NOT
ol | > rRERE e | x| = DESCRIPTION AND CLASSIFICATION NG NO ES
aly, |5=|E=| ER8| B=[8=2| 1« |[WE |l E 1 C density, grain size/shape, color, structure water levels,
3 >ul oo ElQE = c >a. | o T ; ; : water return,
BlE 1008|2019 8a| ©5§ aw | oW oF composilion, sorting, texture, moisture character ot driling
S | 32|82 23| vg 28| 22 |25 |8 | & facies, odor etc. '
) & SlgtaZ|gZ| &°
- m E o G
-t g [T}
— £ E
- - 0.0-10" T2830)
;
_ﬁ 1C-RC . =] AS“‘ DISWARISE T 3c.
peddiy. sliy, Cayey <y
= 2o 2c z 40 J
(K
28
£7
T |2Clz20| 3 5T ]
:
6 5—‘
312023 2 79 ]
-3 . —
ﬁ znd 0f ocrng 3 8 ‘eet
10
15




ERM~-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG CNAR L INNESTIZATIIN QAnTEM T P-04
SITE COORDINATES CONTAMINANT SCREENING NOTES
NP WESLIED TIFE L ety w7 el Frons es-23l3laEl2 23702
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
8-2-94 B-2-34 Rack & Soi Acker Soil Max, 4-1/4" 1.0, HSA 8" 4'
CORE RECOVERY (FT./X] CORE BOXES [SAMPLES ELEV.TOP CASING [GROUND ELEV. |OEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 2 600.127 NG” ENCOUNTERED
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3 Spre Soozri320 £LohaTmer Tan forarsar
SAMPLES/R.CORE CONTAMINANT
- SCREENING 9 :
o B rRERE ez | = | = DESCRIPTION AND CLASSIFICATION DRILLING NOTES
B |G| 3P| 8=l 10 |WE I E |8 density, grain size/shape, color, structure ualer levels.
El2 | >0 D28 EIQEl oc >a (a | T 4 . X water return,
GE |58 Ry|olg v a a TS aw w = composition, sorting, texture, moisture tharacter of driiing
- ool s e2 22 2% | 9|9 < facies, odor '
o — olxlaZ|oZ = ] o ' etc.
@ >
g =715 |8 S
pu)
[ B
A 13 1 2.0 ! € plinglig -
5 == 2C2-C5 TOPSCIL pactk cedpl
z CE-8 0 B AS Tate s Brown st
. Diack, abundan: 10250t
N
8 | 0 2-] ] ne [ pero 1 visqueeniner at o
: cdor oee
5_ & stain

w

lty, zcChes, moderats yelcw s 27 can

Enc cf borng 3t 4 tee:.




ERM-—North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG CMATL TN TETISATICH II0TEM Cafe P-04A
SITE COORDINATES CONTAMINANT SCREENING NOTES
=N S WESEELZ EIT2 240 ==t w0 2L Srobe sw—E32:30202 3370
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
8-1C-94 | E~1C~94 | Rocxk § Soll Azker Soid Max. 4-1/747 1.0. ASA g g
CORE RECOVERY (FT./%) CORE BOXES [SAMPLES [ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK

/

2 599.813

NOT ENITUNTERED

SAMPLE DEVICE

DRILL CASING LEFT IN HOLE: DIA./LENGTH

LOGGED BY

2'x3" Spt Spoon/3C0 ¢ nammer Russ ~2tarsen

SAMPLES/R.CORE CONTAMINANT
- SCREENING Q
o | > 21z I3 ex |z | = DESCRIPTION ANO CLASSIFICATION ORILLING NOTES
dle (83| 3% 3¢ Sl 1z |¥E|E Q density, grain size/shape, color, structure e e,
oE locw|jcol® wa aj ©o alw | W I composition, sorting, texture, moisture N
o= [ 92182 xRlwcalaa » = It =] o h Character of driliing,
=8> o (eSS 2% < facies, odor ete.
o @ SlaZ v o3 [+
T @ g © 0]
- [1)
@0 | T ]
A 2.5 B SC [selsle
- 00-240 EILLASS 2roarise 2 acs
s oebIly Ty
ac
B 2.0 4 120
7

=it rer at 3.0

teer.

Eng cf boring at 4 feet.

10—




ERM~—-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER

GEOLOGIC DRILL LOG e TETiiiTio SRR P-05

SITE COORDINATES CONTAMINANT SCREENING NOTES
= LTIeo T DIzl =", & T2, %7IIZ ees-232303023 32370 %
BEGUN COMPLETED |ORILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
8-5-94 | 2-5-34 | Roc« § Soi Acw2r Sor Max. 4-1/4 1[0 HEA 2" =
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES [ELEV.TOP CASING [GROUND ELEV. [DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
! e RO2 81 aCC |7 mas i 530 10AMS CUmgs S S3F aMS_
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED 8Y
2«3 Szt ScocoITT oorarTer Tz Forzsrzar
SAMPLES/R.CORE CONTAMINANT
- SCREENING Q 6 NOT
o B =[x % JUS R DESCRIPTION AND CLASSIFICATION DRILLING NOTES
a, |5z|sz |2 82 82] - |$E|E |8 density, grain size/shape, color, structure ::t‘:,',:‘t':,:'
Slel1z23 2% o |Pa §° 55 < | u = composition, sorting, texture, moisture character of driling
A |82182| 28|08 28| 22 | 3 S tacies, odor ete '
Pl [+ 2| &) O O > % ’
L] @ g @
' LY
= m I,
A : . 0.0-4 70 TCPSTI, orownist Tiace. £l
z 3DuLPCar pE3t ro3t ra3Te tenn e
c race cingers, To s
—
= 1= = 73 Sewer "cots
&
SR I e * [ nc ocer 432-10C0. Sl 7v CToav dare gray tc
: Srownish Dlack. Deobes, soft, mois!
6
S VIR R B g
E 25127 ! 2
ZnZ ¢t borng st 2 tee
.
15




ERM-North Central, Inc.

Environmental Resources Management

PROJECT7TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG CNAPL TRYESTIZATTION QAN TEM Cety P-06
SITE COORDINATES CONTAMINANT SCREENING NOTES
SZMNZ 2IL N 753,238, E26° 572 *HNU w7 2y Frope w=kR230s0308 S27o o2
BEGUN COMPLETED |DRILLER DRILLING EGUIPMENT BORING DIA. [DEPTH (FT)
8§-2-94 8§-2-94 Rock & Soil Acker Soil Max. 4-1/4" ;.D. HSA 8 o)
CORE RECOVERY (FT./X] CORE BOXES |SAMPLES [ELEV.TOP CASING [GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 5 603.83 8002.7 ¥y 3 nes /592 TOAMS 75 bgs / 533 2aMSL
SAMPLE DEVICE ORILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3 Spat 5peon/30C b, nammer Car Paterser
SAMPLES/R.CORE CONTAMINANT
- SCREENING g ORILLING NOT
ol | > = [E % ex | | 2 DESCRIPTION AND CLASSIFICATION ILLING NO ES
a, |8l 3| S2l8e| 12 |WE|[E S density, grain size/shape, color, structure et r:’t’&;'
GE |28]28|9olvwa §a 5 aw | w | T composition, sorting, texture, moisture character of drilling
n o=lezlzgled o 2% | HO 1 8« facies, odor ete ’
a o Lxj o |vs| o> x .
0 o 3 o o
=i o v
1Y)}
A c-1z2¢C s 18 plhguiin . .
- = 0.0-0" TOPSCIL batw rclit T3
| -
10-15 ) ZINDESS Tiace, trace Grave
dry.
1.5-7.5" 51 TY CLAY zrownish gray
) 50120 3 trace pebbles, rcCtls, gass, cxdzed
e
= 5 1720 i 30 1 staned Moderate yeliow:sh Drown, Debbly,
2
2
3
C 2020 [ 2
i
26
2C
7.5-9.0"QCLOMITE weathered
E 1110 | 27 5 saturated
5C/s
End of boring at 9 ‘eet.
10—
]
18




ERM-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER _ |SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG PerAT. TrZoTIIATTON GanITEN R P-07
SITE COORDINATES CONTAMINANT SCREENING NOTES
RSN BoTCZLEZ T ET IR s=tLoa T 2N SrIns se—=203030% 2E70S
BEGUN COMPLETED |ORILLER DRILLING EQUIPMENT BORING OIA. [OEPTH (FT)
g-5-34 g-5-64 Rock § Sov Acher S0 Max, 4-/4 1.0. HZA S =
CORE RECOVERY (FT./%) CORE BOXES |{SAMPLES |[ELEV.TOP CASING {GROUND ELEV. |OEPTH/ELEY. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 7 B0 ES sQa8 .8 +ma e 2a cas NTT ENICUNTERED
1 -2 DZs 53 TEAMS
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3" Ecot S00cn 300 100 nammer _3n rFerersan
SAMPLES/R.CORE CONTAMINANT
SCREENING L)
- o
o | > & [ 3 x|z |2 DESCRIPTION AND CLASSIFICATION ORILLING NOTES
a s~|lco=| 3 —_ —_ i in si .
oo (3T £33 o §E Le t;Ja_- . = density, grain s|ze/_shape. color, st_ructure water return,
olE (co|do|s|¥ a1 8al ®©s W [ Wz composition, sorting, texture, moisture character of drilling,
cg g=|e= 35—2 -f-;> gg 8% ~ = tacies, odor etc.
o = A ~— O >
® @ £ ® ©
v 1] [ Y]
(7,0
A 2.C ! R
2 2.C0-40 TOPSCIL hiack ity 2eDCly
= €arcy, rastets. sastc Mo
5 R B ) - Some cobbles.
= ~—1>5=1—g = — 44 b e =
~ Lot U > < 40-80 = Zcncrete cebris ara
N ryobe
2
£ 5_
_ S I _ SN R /N
o S P = — - 5.0~ . Ty QLAY DIaCH, TO st tC
! t s51urated at 50
< * .
B E=
= N = T ) -8+ - ;
= R e < =" 80-100. CLAYEY 217 Zar« greemisn
M. — Sray. 3burcant snels z'astc o we:.
el
=5 = ~ = Kl R -1 10—__— N =
Sl R R 0 CQRAYE,. 1grt gray. sancy
: vEery CO3rse granec, (514ra'ec.
E et zn '3 o2 7
3
-7 1 T tLat 'l e T
I | 15




ERM-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG | e ose-raimin TN e SE
SITE COORDINATES CONTAMINANT SCREENING NOTES
Len 2 2l PRIz I ErEiEeT s-tg owd T 2% Tr0D2 . emS3ISIDECS S37L 2
BEGUN COMPLETED |DRILLER ORILLING EQUIPMENT BORING OIA. |DEPTH (FT)
8-5-94 £-5-94 Ssce 5 So Acker Sor Max. 4-1/4 [.C.=2A g S
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES |ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ g £00. 8t 5888 Y T ngs /53 304NS NCT ENCTUNTERED
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: OIA./LENGTH LOGGED BY
2'x3" S0t Spoon/ 300 b rammar —an “arersen
SAMPLES/R.CORE CONTAMINANT
- SCREENING Q -
o R ex |z |3 DESCRIPTION AND CLASSIFICATION ORILLING NOTES
g, o=l 3| 8=l82| 12 |¥5|E |8 density, grain size/shape, color, structure e e,
5l [28/28|0 (08| 88| $6 |<w|w|ZX composition, sorting, texture, moisture character of drillin
0 o=|o=za(e| 88| 8% | PP | P | = facies, odor g
) = o > > D@ ' etc.
0D o 2| eS| 9L o > a
© o g |® ]
- Y]
A ‘2l 2C 5 c.C
z C-3.0" 7223C L zac« roots, wosd
B ‘fragTentie locse. messt
B [T 20| g T
8
: -1 = :
W 0 3.0-4.5". Ell{, Concrete chips.
[ ~ = ~44 -..' :
C 5120 * 1.5 bo 4.0-10.5" GRAVEL: ight gray, sancy.
6 trace cray. iocse ro st
32 BD
44 540
&
b
O
~ o _ L
C V2 SV B L] sta.n O
12 & ocor 00
p * N
- -bo Saturatec a7 7.0 fee:
b
o
13
= Tlec| % 0
53:3 E{,o
b &
IQO
< 5o
Q
b C
00
X
TITEeE 50t 37 10404 Auger re‘usal st
o2 ‘0.5 ree
~10.54
£nd of coning at 'C £ fee:.
i 15




ERM-North Central, Inc.

Environmental Resources Management

PROJEC T/ TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER

GEOLOGIC DRILL LOG | s spec-ima-ioe P-00

- T ol AT ELRs TT L ~=N, Wit T 2y Sranz e e—237c0anC o L)

SITE COORDINATES CONTAMINANT SCREENING NOTES

BEGUN COMPLETED [ORILLER DRILLING EQUIPMENT BORING OIA. |DEPTH (FT)
8-1-94 g-"-94 Fock & Sl ACx2r Son Max, 4-14 1.0 ~34 8 g’

CORE RECOVERY (FT./X) CORE BOXES {SAMPLES [ELEV.TOP CASING [GROUND ELEY. [DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK

/ 8 £L3 82 £A0E . - e ae 7 CAE 3AMT
- chit €)= 040 ogs s 530 40AMS. TTgs rTasaav

SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY

2'x3 Solt Scocn/tAT ', nammer Ryss Pegersen

SAMPLES/R.CORE CONTAMINANT
SCREENING

DESCRIPTION AND CLASSIFICATION DRILLING NOTES
water jevels,

density, grain size/shape, color, structure water return
d composition, sorting, texture, moisture character ot driiling
facies, odor etc. '

Length
{teet)
Blow Count
RQD (X
(Vppm)
{Vppm)
Obser-
vations

[Sample Scan¥
LAYER
DEPTH
DEPTH

GRAPHIC LOG

ime
Recovery
(feet)

Lab Sample #

oMHeadspacen

t

=
s
(%]
(=]
(25}
|

2

)

4

o

CianCLAY Trownisk D ack, Sty

DeLDiy. ¢ nger asn. Jry

[ o
‘

o
o

NI

(X TREA RNy

EREIIU RNV e 2.0-12.0" TUAY, gray slty <ancy

<
v S
anQu.ar COoTt < grave. wacd

O o
G
(e}

}

t

R

I Ittt
T

i
i
i

TR

F

{
1
U
)
(@)
¢
o
«
(9]
el
o]
3
(o]
3

[T
(il

il

ih

F

hi

f

Sty saturatec a0 1l

1
"o
)|
b

B TR
Y

Wittt bbbt

M T gt gt

1
b

)
[
1
]

&

(&3]
[

|
r
(a1
T
O
(&)

T

MM

i

T
'y
]

oY
o

e

|

;

O

T Yoy TN T Yy




ERM—-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER
) '~
GEOLOGIC DRILL LOG | . 4ae ryves-rzamioe Rl Tt P-10
SITE COORDINATES CONTAMINANT SCREENING NOTES
JENZ O MoE£S.852, 435082 wtLows T S FroDE se=23030308 Z27002
BEGUN COMPLETED |ORILLER ORILLING EQUIPMENT BORING DIA. [DEPTH (FT)
E-10-94 | 8-10-394 | Rocw § Soil Acker Soi Max. 4-1/4" 1.0 =3A 8 4.C
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES |ELEV.TOP CASING |GROUND ELEV. JDEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 2 6801.042 NCT ENCOUNTERED
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3" Spht Spoon/30C 0. nammer 7 Russ Petarsen
SAMPLES/R.CORE ng;églrmgT
N (L}
o
e I 2% |3 ex| x| = DESCRIPTION AND CLASSIFICATION DRILLING NOTES
g, |E=|ez| 3R B<los]| o |WE[E ] Q density, grain size/shape, color, structure er levels,
E >ul D EIRE| =¢ >a | a [ = 4 ; : water return,
g€ |co|fa|9% |08 88| @5 «w | W | T composition, sorting, texture, moisture character of driing
b o=|le=!x5legigel g= | 40| 0| G tacies, odor t '
o2 9 - olg|laZz|cZ o o etc.
@ T [
© (23] 5 (4 o
- [ 1
0 _1&
& & . CC-1C ICES2I. T ace petDy.ortue
.
14
1.0~2.0". GRAYE.. Cutt.cose Cry
8 251 B.c| caer 2.0-40 % Drowrish b-ac«, clayey,

y
3

PEDDIY St Drtte. mo st wet 3t 3.

(R R

End of borng at 4 fee:




ERM~North Central, Inc.

Environmentai Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER

GEOLOGIC DRILL LOG | - m - oe o - P-11

SITE COORDINATES CONTAMINANT SCREENING NOTES
JENIZ L N 55965 342048 ==NL W/l 7 2y Sraone ws-ga3cspace Samoe
BEGUN COMPLETED [DRILLER DRILLING EGUIPMENT BORING DIA. [DEPTH (FT)
8-'0-32 | 5-'C-3< | Rcc«< & Son AZner S3. Max. d-1/4 10 —-5A 5 7.5
CORE RECOVERY (FT./X) CORE BOXES [SAMPLES |[ELEV.TOP CASING [GROUND ELEV. |DEPTH/ELEY. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 4 6C.627 NOT ENICUNTERED

SAMPLE DEVICE ORILL CASING LEFT IN HOLE: OIA./LENGTH LOGGED BY

2'x3° S0 1 Scoori/20C 13 naTTer H.55 “e2usrsen
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8 DRILLING NOTES
o | = = [X % ez | £ | = DESCRIPTION AND CLASSIFICATION Vater tevels
a Sol£=( 2 0= V> W - o densit rain size/shape, color, structure ’
v [Pzl 0O 4] € e >a a = Y, gf¢ ; ' 1 38 water rn
g 122|289 <n§ §8 88 | =<w| & |Z composition, sorting, texture, moisture cha,ai,ee,r:f%,,i,,nq
o e=|E= B2l az|ez| AT < tacies, odor e
@ o o E ® > ®
-t 2] [ 7]
O T
4 - -~ — — CC-05 TIeSCI Taie
e - S
] = = S rme .
0 CE-20 ZI._ Zrave. I7TeluT IT3y
b?o carcrets, ortie oy
;QO
Pyel —_
L0 0!
3
ERNS IR IRl 3 “%30
! b o
- ’00
3 2 0Q -
-boo ccrcrete .nosple
o<, spcon
)
[+]
Og
C (LS IR 20| saor T 4 0-78 3JANCY ST17 Dae yelowwse
? Grange, .arge coob es, stared, most
82/7C
5—
C T ] 5| 7 50 | odor it
1

=nd o borng at 75 fest




ERM—-North C

Environmental Resources M

entral, Inc.

anagement

PROJECT/TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER
GEOLOGIC DRILL LOG | a5 soizc-ras—ons BPRICEN D P—12

SITE COORDINATES CONTAMINANT SCREENING NOTES

BN J0L L ETC 282 Epas TES w—tiu w7 By Sr2ns ww—Z230303C2 53702
BEGUN COMPLETED (ORILLER DRILLING EQUIPMENT BORING DIA. {DEPTH (FT)

E-1C-94 g-10-34 Rock & Zon Acker Son Max, 4-1/4 10 —3a £ as
CORE RECOVERY (FT./X] CORE BOXES [SAMPLES [ELEV.TOP CASING {GROUNO ELEV. [DEPTH/ELEV. GROUNDO WATER |DEPTH/ELEV. TOP OF ROCK

/ 5 £00.888 NOT ENCOUNTERED

SAMPLE DEVICE
2'x3" Spiit Sooon/40C b, nammer

DRILL CASING LEFT IN HOLE: DIA./LENGTH

LOGGED BY

RUss “egrersen

SAMPLES/R.CORE CgréTAMINAgT
REENIN o
- o
o |» [ [F ez |z |2 DESCRIPTION AND CLASSIFICATION DRILLING NOTES
;m B‘i 5‘5 3 S‘g L= | » we | =1 2 density, grain size/shape, color, structure water return.
oE (20| 20|9%|va 88| ©§ <w | w | X composition, sorting, texture, moisture character of arli
= = alaa -] -0 o 3 . er of arliing,
O 1o=|8= 2o |25 25| 2F 4 facies, odor etc.
o & - Ox|az|v| of o«
] al e [® o
) [ Y]
¢ |
A aCyed 2 ne ocer DC-35 S _ Drownsn D.atk ity
-5 C ayey. 2eblly, dense. dry
B 2C |22 4.0
z 23012730 5 3.2
3
C 2223 4 25
g
‘G
8
S 051 °'5 : 4.0
2
2
Saturatea at §.0 10 &5
End of boring at 9.5 feet.
10~
-t
18




Environmental Resources M

anagement

ERM-=North Central, Inc.

PROJECT/TAS PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG | .- =z PESAEEN o P-13
SITE COORDINATES CONTAMINANT SCREENING NOTES
Lot JIo LoolB.2s z T = w/".T 2V Sr0Ls e.—£203103I% ZarCoc
BEGUN COMPLETED [DRILLER DRILLING EQUIPMENT BORING DIA. |[DEPTH (FT)
5-3-3: £-3-32 SIIa L Sz Azesr S0 VMax S- 21T -Sh z LT
CORE RECOVERY (FT./X) CORE BOXES [SAMPLES{ELEV.TOP CASING |GROUND ELEV. DEPT‘H’/_E,LEV. 9%92&Q:&JER DEPTH/ELEY. TOP OF ROCK
/ 8 503.7¢8 500.815 ¥ 7R ags fRaeLTANE. 475 bgs 338 Ava.
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3° 50 1 2o/ 30C o ~anrer g™ Tzierse
SAMPLES/R.CORE CONTAMINANT
SCREENING 0]
- o
o | > 2 [T ]2 ez |z |2 DESCRIPTION AND CLASSIFICATION DRILLING NOTES
- | o~ 3 — —~ H '
8o |33|53 8“ 3 § = e | BT E = density, grain size/shape, color, structure water return,
o€ [co|l 0|9 o(8al o8 auwl | W | T composition, sorting, texture, moisture character of ariling,
- o=z zig|lwl| Q8| o= -0 04 < facies, odor
1] ) ° > > Om ' etc.
0 o 2| QS| O o> 2 a4
D @ E @ o
- D Q
— - 0 1L
U R C0-20 . TL. GRAVE, AND SONZSZTE
]
SIS .- ,EC,, ‘2 Eigelale T 22-378 = CIoIMITI Anzuar ]
e coor ccbdies 6T CoOm 12, 53°uratec res’
nase
c CO] 2T |5C/t
5
-5 74
-5 575-6.C. CONCRZTE =, 2
crangclocctec |7 07 cdor - P
- 60-80" = v SAN CG cae
3 clve, trace of c ay, ros', cense,
g
= G 38 -89 — -
- R RN ~ 8.C-'C0 Z.AYEY 3L gnt gray.
a° Deboly. Mo st
= HRRIEE : - €110
- € “ ICC-1478 ZARCY ZRAVEL tan t0o gray
anQudr, OxCiI2g, 33t.r3:2C 3t 7S
DEs
¥y B
= —~ 7 A A 7 2
c cal23f 29 s:a:rec Q5
= bo°oo
b %
,0o0
K o0
L0 5.0
R
b oo
= S >°D
0 5O
Q
~14 74 b
15 T~ ~f m~p A o T fane




ERM~-North Central, Inc.

Environmentatl Resources Management

2'x2" Splt Spoon/14C b, hammrer

— PROJEC T/ TASK PROJECT NUMBER  |SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG JNAPL TNVESTIZATION gaoITEN 1ot P-14

SITE COORDINATES CONTAMINANT SCREENING NOTES
CENZ OIL N EJB. B4 EZ291052 ANy Wit T ey Froze ww—ez23Caze Samonoz

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. JOEPTH (FT)
5-3-94 §-3-34 Razk § So Acker Soil Max, 4-1/4 7.0 H4SA g s

CORE RECOVERY (FT./%) CORE BOXES |SAMPLES |ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEY. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ 8 603.69 600.9 ¥ 1270gs /985.30AMSL "4 Dpge SRS GAMS.

SAMPLE DEVICE DRILL CASING LEF T IN HOLE: DIA./LENGTH LOGGED BY

Qlan Pedersanr

SAMPLES/R.CORE CONTAMINANT

SCREENING

ime

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture

BRILLING NOTES
water levels,
water return,

character ot drilling,

SAMPLE

(feet)
Length
(feet)
Blow Count
RGD (X
[Sample Scan
LAYER
DEPTH
DEPTH

facies, odor etc.

Lab Sample #
Recovery
(Vppm)
eadspace
(Vppm)
Obser-
vations
GRAPHIC LOG

peg

)

O

a7
"l;n
W)

£ W R

'
I||

"EILL Clay crowmisk Diack. sity

2.3-B0". SANLCY S, 7 cark ye:ow.sn
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w
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Cocbes n szl
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|

|

»l"f}l"ﬂlﬂf* i

Zodbles im sD
spcon 1 p.

m

e 8.0-14.0. 3TY SANDY GRAVEL, onve

gray. well graged, angu ar, saturated at
<. 12° bgs

So

AR

o
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o
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o
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ERM-=North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER
GEOLOGIC DRILL LOG LNAD . Ty ESTIZATION QATTEN tpf D P-158
SITE COORDINATES CONTAMINANT SCREENING NOTES
LEMZ CIl MoaTZ 833 2230 = W7 8y Fesre s em23030302 2708
BEGUN COMPLETED |DRILLER DRILLING EGUIPMENT BORING DIA. |BEPTH (FT)
g8-8-94 £-g-aa Rock & So¢ 4-1:4 70 RSA/ET Water Kotary a" 2Q°
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES |ELEV.TOP CASING |GROUND ELEV. DEPT‘H{)ELE/VSSSOS\%?:D!ATER OEPTH/ELEV. TOP OF ROCK
/ & 6034 801654 ¥ 1 bgs / 530.554M5L 1S ngs ¢ 530 2aMSL
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3" Scot Spoon/2T0 "o, nammer Oar Pocercan
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8
po I = [ % ez | x| = DESCRIPTION AND CLASSIFICATION ORILLING NC:TES
aly 6=l |3 8|2 1o |WE | B |8 density, grain size/shape, color, structure water levels,
€ >0l ow HEE: L e >a { a | T o . - water return,
DE |30 22|9y|Val®a]l G «w | w | T composition, sorting, texture, moisture character of driilin
» ox|lo=|zg| 8|28 2= -0 (0| g facies, odor ¢
U — => > pa ] ' etc.
a x fix|laZ (g | oS> o«
] @ € L} o
pr} Q
= n_ 1T
A 1 2t 2 (e
B b SC-2C ELLL Ersve Srawmin Dath
p Q sandy sty rsac tase or
: J%Bo ’
Crl witr =S4
%f?o 320ve bedrock
b & —
Oq
3 i) ec) 2 <2 Tf{ 2.0-8.0. ZLAYEY SIL” naie yelowish
‘, = — orange, mottied gr: cive 3ray. 2ebtly,
& = IC% angular doomte grave'. scme
- 4+ == CxCaU5T, TOs
F =
R o T—
i e =
28 =
C a5 | s - e :‘:‘ Cobbies, 20% grave
17 =
25/3 =
E e ﬁ Ce ] yy 8.0-'1.5 GRAVELLY ST+ Z A% .grt
:f ""_f_'., cl:ve gray. abundan' anguiar doomte
<< ool coobles. saturated at 'C’
37 e
N g =y
of o
= = = S3uratec zcres © 37 ave TiCn rtervals,
M
EIe
s gt Auger retusa 3t
f“._.;-‘ NS fee.
_ P —— ——
Z 5-220 ZLLCMITE
er Jriiwin water
L rotary .ngocmite
ra LI
L
pa
A I 7
.
vl
I L
L L
L
L
L
L 1
A
L L
L L
lis B




ERM-North Central, Inc.

Environmentai Resources Management

PROJECT/TASK PROJECT NUMBER SHEE? NO. HOLE NUMBER
GEOLOGIC DRILL LOG CNADL TNVESTIZATION QAT TEM >4 P-15
SITE COORDINATES CONTAMINANT SCREENING NOTES
JENICIL YLATZBIE Z2iE AT =t Wil T ey Frooe «w-—230sDEle S3moos
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING OIA. |DEPTH (FT)
8-8-94 §-g8-g4 Fock & Soit 4-1/4 1.0, HSA/8 Water Raary & 22
Continued
SAMPLES/R.CORE CONTAMINANT _
- SCREENING 8 ORILLI TE
o | > = [ 1% ex | x| = |y DESCRIPTION AND CLASSIFICATION LLt N‘f NOTES
Bl | B=|s=| 3| 8=l o] 1. |WE|[E [ Q density, grain size/shape, color, structure water levels,
[3 >0l OO0 EIBE - C >a o T g 4 ; ; water return,
oE ool d0|C nwa a ITR-] W | w composition, sorting, texture, moisture character of drillin
v o=l o=|zgleul| 38| o= -0 |lo|% faci acter o g
o—1%=13 Ls|lo> -y acies, odor ete.
o o - Q.| D~ o> [ <
-] m! s Q (L]
4 [ %
o |
TS L L
L L
L
L
L
y A A
V4
- L
L L
L 4
L L
a4
y i
A
L
y A 4
L L
A4
y A 4
~20420 :
Enc cf bonng a: 2G feet.
4
25—
30




ERM-—North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER

GEOLOGIC DRILL LOG CMAPL TNy EITIZATIO 4017EM Cae P-16

SITE COORDINATES CONTAMINANT SCREENING NOTES
L=n2 CI. P,ABL ErInlns 22 =L w/ T 2y frooe e»—2303:03C2 Z2TooS

BEGUN COMPLETED |ORILLER DRILLING EGUIPMENT BORING OIA. |DEPTH (FT)
§-8-g¢ 8-8-Gd Rzcw & Son 4-140 [Z HSA /€ water Rotary g 2

CORE RECOVERY (FT./%) CORE BOXES | SAMPLES |[ELEV.TOP CASING |GROUND ELEV. |OEPTH/ELEY. GROUND WATER |DEPTH/ELEV. TOP OF ROCK
/ £ rO2 20 8017 Y 1247 ngs c S33 Z3AMSL "5 ags ¢ 550 2AMSL

SAMPLE DEVICE

DRILL CASING LEFT IN HOLE: DIA./LENGTH

LOGGED BY

2'x2" Solt Scoon/220 b, nammer FiLss Pecerser
SAMPLES/R.CORE CONTAMINANT
- SCREENING g ORILLING NOTES
o | > 2 [T [% ez | x| DESCRIPTION AND CLASSIFICATION ILLING MO,
a =|lcz=| 3P| 0| O~ we | = 9 i in si ’
a § A SE|$E Le we | = = density, grain sazdshape. color, structure water return,
| o] cei9q|Pa|®a) s <«w | W} F composition, sorting, texture, moisture character of drilling
0 ooz |xg|lel] Q8] 2= | /0| O} <« facies, odor '
o @727 olg|az|BZ| BT @ ' etc.
] @ ol | g7 |8 > ©
| [Y]
75 3 e o
A sl 2l 7 G.2 . N
s 0.0-3C" AND AND G2avi: sae yeicw
A crange. arge coboies
3 TE T 1593 1 NC reIovery
[ 3.0-80" CLAYEY S!I Dae yellowsn
= - orange, oebbly, oxiCized. icose,
it moist/ary.
T |05 [Zc (5975 T4 =
E =
S+ =
=
2 2 lac C.5 T very meist Saturated auger
— cuttings
= 2.C 2.0 ]2 0.5 ':__— 8.0-15" CLAYEY ST \Igh: aray,
ho o cebbly, do‘omte ccbbes moist.
Ll b —
: 7:."—_'_
=
R IR R 78 0—+=:
50/5 —
+ = suger re‘usa a:
P 5 fee!
7 7 STE Y e te o
L I
¥ LI
L
ya
yawA
-
- 7 [
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Z
L
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Fawa
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ERM-North Central, Inc.

Environmental Resourccs Management

PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG [NAPL INVESTIGATION JAQITEM ootz P-16
SITE COORDINATES CONTAMINANT SCREENING NOTES
_EnNICIL b, 482 23, ZA2E DA w=t w7 2y FroDs we—232s0302 Szvooz
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
8-8-g4 8-8-94 Racx & Sol 4-1/47 10 HSA / € Water Xowary g 2
Continued
SAMPLES/R.CORE CON;eEI';AgT
SC NIN o
o
M REEE ex |z |2 DESCRIPTION AND CLASSIFICATION ORILLING NOTES
e |82 3% 8|82 12 |¥E|E |8 density, grain size/shape, color, structure :aat:r’r::&;'
e |ze|28l0 (0&[88&] &5 aw (W | £ % compasition, sorting, texture, moisture character of driling
» o=-lo=|zlgl 0S| Q8] 2= -0 | 0| < facies, odor )
o—| 85— 2 > 2> oW . etc.
o o 2 Q|9 o> o
© ol e |8 7]
pr [ 1]
o |z
15 ¥
i
L L
ya
o d
L
Al 4
AR 4
v
L L
L
L L
L
L avawa
ya
L
L4
L
L1
A4
vd
L L
L
L4
y 4
L L
y4
L L
y 4
&
y A 4
‘r17
20—z,
w4
y A 4
L
L L
L
»214 y A
Enc of boring at 2 tee:
—
25
30




ERM-=North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER _ |SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG CMAR L INYESTIZATION QAL TEN P P-17
SITE COORDINATES CONTAMINANT SCREENING NOTES
eI Tl NaBZ D0 s Ila »=to w T RN Frono e e —23730302 3702
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
B-'-G4 B-'-3da koo« & S Acker So Max. £-74° 1D —=3A g g.2
CORE RECOVERY (FT./X) CORE BOXES [SAMPLES {ELEV.TOP CASING (GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEY. TOP OF ROCK
5 50868 32 bgs . 533 TaMS,
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED 8Y
2'x2" Solt Spocn /300 b, harmer Jan Petersar
SAMPLES/R.CORE CONTAMINANT
- SCREENING g A 6 NOT
o B e RERE ez | = | 3 DESCRIPTION AND CLASSIFICATION 0 ILLtIN > NOTES
G, ||| 3| 8= 0] o | WE | E 8 density, grain size/shape, color, structure Hater levels.
ElY | 30| D0 ElQE NP4 > o a T o . . water return,
oE |co| 0| g|Pe al oo «w | W | F composition, sorting, texture, moisture character of drilling
- |[o=|o= | x| el 32 2= | 2P | @ | « tacies, odor '
[ = o > > o0 o . etc.
o o S a= (V- o>
L3 @ s [1o] (L)
- (Y
90 1T .
1335 E te o5 AR - _
2 o 50 SC-2C =ILL.SaND AND SRAVZL. igrt
- Y 3 Ve §ray 1C mecerate ye Sw sr Trown
. ©..° 531G, grave . ard tchdoes Cry
g -LO.o
o©
20,
¥ —
Q0
3 8:45 al] s 0.2 1 2.C-8.2" SAND pae velowsn crarge.
<s very ‘ine grared. Cry
33
Z 350 ol ENEE TE 1 Coobles
54
C AV EETE T2 . Mo st
= 15 < Colom te in spat
Erg of 5cring a* 8.2 feet spoon 1id.
10—
4
i
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ERM~-North Central, Inc.

Environmental Resouwrces Management

[~ PROJEC T/ TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER
GEOLOGIC DRILL LOG | [sr. 1nves-iza-1on 34075 v e P-18
SITE COORDINATES CONTAMINANT SCREENING NOTES
=N ol I 4°2.628: Z47 282 ==le w1 T 2y Troze s*em23230302 33708
BEGUN COMPLETED |ORILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT)
8-10-94 | B8-10-94 Rock & Soil Acker Soir Max, 4-1/47 1.C. 434 g PR
CORE RECOVERY (FT./X) CORE BOXES |{SAMPLES |[ELEV.TOP CASING |GROUND ELEV. [DEPTH/ELEV. GROUND WATER [DEPTH/ELEV. TOP OF ROCK
/ 2 601.159 50 Dgs / 535 2aMS,
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x2" Spht Spoon/30C b, nammer Huss Ferarser
— SAMPLES/R.CORE CONTAMINANT
- SCREENING g OR T
po I I & [E [i ex |z |2y DESCRIPTION AND CLASSIFICATION ILLING NOTES
a ST|E£ET| 30| 8o 0 | Wk | = | O |5 density, grain size/shape, color, structure .
v <] o .
gg [22|28(ol |0 E|8E| 55 | =d | @ [ T |3 composition, sorting, texture, moisture cha,:i‘fe', e
» o=|o=|xs(0l| 38 8% | “©|C | < A facies, odor g
o e oTele|aZ| B2 8% x . etc.
o - d ~— O >»
] ool E o o
pr L] LY
05120 4 =
A < 7 - -
‘ 0.0-0.5. GRAVEL,
5 CE-2C0 Sl7v T, 4 Zrowngn Dace
o trace grave.
3 optejat) g 0.0 2.0-5.0" SANDY SI T oate yelowsr ]
43‘7 orange, pebbiy. ary.
£C
C Joctoc|si/c 0.0 7]
SDLt sDoon retysal
5 Bedrock at 5 fee:. at 5 feet.
Enc cf boring a: 5 ‘ee’.
10—




ERM-North Central, Inc.

Environmental Resources Management

PROJEC T/ TASK PROJECT NUMBER  |SHEET NO. |HOLE NUMBER

[ GEOLOGIC DRILL LOG | ™ . R =T "elig

SITE COOROINATES CONTAMINANT SCREENING NOTES

[oh Soan SN D335 75 . .

T NewS L eV ST oEe e zEToz

oY)

8]

Csz

mn

i -

BEGUN COMPLETED |ORILLER ORILLING EQUIPMENT BORING DIA. |DEPTH (FT)

.- et

5-g-3d z-3-3< =3I~ 5 Zov S=d LD HSAE watsr =otary = oz
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES [ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEV. TOP OF ROCK

/ g 30418 SC0.3 Y ‘264 503/ 537 5354MS S 233 7 933 3amS_

SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY

SR T - Seomep, 3T o~ pamme
c K2 o Il LoreTmer

SAMPLES/R.CORE CONTAMINANT
SCREENING

DESCRIPTION AND CLASSIFICATION ORILLING NOTES
water levels,

density, grain size/shape, color, structure
C X ! e terr rn,
composition, sorting, texture, moisture charwaacter :r“:mmnq
facies, odor ete. '

RGD (X
[Sample Scan#
(Vppm)
Obser-
vations

Recovery
LAYER
DEPTH
DEPTH

GRAPHIC LOG

(teet)

Length

(tfeet)
Blow Count

Lab Sampie #
Time

OfHeadspacex ®
(Vppm)
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ERM-North Central, Inc.

E Environmental Resources Management
PROJECT/TASK PRGJECT NUMBER SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG [ . TR [E R
SITE COORDINATES CONTAMINANT SCREENING NOTES
=R PO Toa20.042,2338.052 s=twu w7 SV FrIDE +e-S2l3DEI2 SEToE
BEGUN COMPLETED |DRILLER DORILLING EQUIPMENT BORING DIA. |DEPTH (FT)
B-G-54 8-3-34 A02a & So s-tja ] HSA/E wW3ter =237y = e
Continued
SAMPLES/R.CORE ng;égmAgT
N [G)
- o
o | > =REE cex | x| 2 | DESCRIPTION AND CLASSIFICATION DRtL:tL'j?e'jg:ES
2 TolET| 30| B 0=] | o we |~ | © |3 density, grain size/shape, color, structure '
E2 |>0| D08 SE|QEl ¢ >a | a 3 ¢ : ) water return,
olE (o0|c0(Pnl¥a|®a|l 6 | «w (w T b composition, sorting, texture, moisture character of driiing
o o=z |ed| 28] 2% | P ° | = facies, odor atc ’
o g2 |- |18x)aZ|v=| &2 o« ' .
0 m E ] [ds]
- 0 Q
I
15 e
; L Nolalai- iefolitRal-2=Ialinis
- w3 e
L L
Iljl
IIIL
y S 4
L L
y A s
- 171
L1
T[I
11
v
L
y AR 4
y A A
IIII
L L
w4
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III
Iz,
A:}C_z rr
0 Engd of boning a* 2C ‘ee:
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ERM-North Central, Inc.

Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE;UOMBER
AT NNEETIZACID G22IV S P-
SITE COORDINATES CONTAMINANT SCREENING NOTES
JINI Cla b 3T9 028 2252072 =='.u w/'" T e¥ = 338 «-—Z3C3D328 SEMD e
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. {DEPTH (FT)
£-0-64 £-¢-gu Rz« & S0 4-/L 1D RSA/E wWater Rotaty g 205
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES [ELEV.TOP CASING IGROUNO ELEV. [DEPTH/ELEV. GROUND WATER [DEPTH/ELEV. TOP OF ROCK
3 J39.23 254.7 CUogs ¢ SR3 TAVS,
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
kI Lo zCconm/3ZlozoramTer Zan Tzizrser
SAMPLES/R.CORE ng;égmAgT
N [G]
- o
o B = [X |% ez | x| S DESCRIPTION AND CLASSIFICATION DRLLERLT?GC‘SIES
a Frieed =l =1 L3 Y TR Wik | = o density, grain size/shape, color, structure '
) % - o Q t » —  Qic ; . 3t
EE |29 2o _|» IR S =G || T composition, sorting, texture, moisture cha,"a'teer,'e:ué,r}h,n
- Joslo=ix8|laa|2a| =2 Jo|o| % facies. od acter o q,
o |&@7|-T |28 {az|82| 8%° & acies, odor etc.
® @ o | |®@ G
] )] [V]
q S S i
R o == £0-'C' TD2SJIL Drcansn DAt roots,
’ g — — Triwin =32
= 0-8C. L AYEY L~ 03e y2owsn adove Dedrocx
- — crarge, 'C% grave , Cry h )
= = AT A +——= CoDoles st ayereC 032 yelowisr
= M R :/5 e E=" 0range arc ight clve 373y
5¢ =
F=
=T 7e 5713 o += Increase N codd'e Lonten:
25 e
25 -
2 -
23 5k
E-:_ N2t a3t B feet
I VROl IRl (ol CE TS fo-nE T AYEY GRAVE. o CLavie
oooo S. Y GRAVE . gnt cwve gray, oD 10
b &% 4C% angu ar grave, we' gradec, dense,
i o°° dry 16 mo st
&
b &
%
S BN R e "8 10%
'l 0 o0
3 b°°o
2070 o
-.boooo
[»)
2%
= [ [ 12 IO_'E%JOOO
N R I boo°o
3 boé’o
e
) "5030 Auger refusal, rear
2 Oo WP augers 1o 2
teet BCS
7z " €200 J0LOM " e "
sheen 7 T W WaTeT———
— ‘ctary to TC.
L T
rawa
L v aw s
i
v
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l,;
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ERM~North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG CNAS. Ty EETIZATID SoTTEw Sl p-20
SITE COORDINATES CONTAMINANT SCREENING NOTES
BN CIL . 379.825, £282.075 etow/ T ey Trooe es-zalsCElis SETOE
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
8-g9-94 5~9-34 Roz4 & S0 4-'/4° 1T HSA/E T Water Koty 8 2C.5°
Continued
- SAMPLES/R.CORE CONTAMINANT
- SCREENING Q ORI 1
o | > = [X [% ex | x| 2 |y DESCRIPTION AND CLASSIFICATION ILLING NO ES
Ay [6=[E=13[8zi0=] 1o [WE | = | 2 i density, grain size/shape, color, structure ier 1evels,
SEEEETTEY E|gEl L2 | >a | a | T g i . : water return,
oE |oo|ce|Cq(9al®a| oo aw [ w | £ composition, sorting, texture, moisture character of drillin
- | o=l o= | 2ig| 22|28 2= “0|l0 | <a | facies, odor ¢
o 227 olg|az|82] & °® x ‘ etc.
[+« A Q>
] o g8 L]
- Q
£ = LI = = oW
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7 ey
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ERM-=North Central, Inc.

Environmental Resources Management

PROJEC T/ TASK PRO.ECT NUMBER SHEET NO. |HOLE NUMBER

GEOLOGIC DRILL LOG AR T ESTIZATION Gun Tow Cas P-21

SITE COORDINATES CONTAMINANT SCREENING NOTES
oI Tl NO3BBE2E T3VE S w=tu oW/ T ey Trons s we-2a03DEIE S375

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. [DEPTR (FT)
8-¢-9< 5-5-94 Rock & So 4-1/4 0 1D HSA/B Water Rotary 5 e

CORE RECOVERY (FT./X) CORE BOXES |SAMPLES [ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEV. GROUND WATER |[DEPTH/ELEV. TOP OF ROCK
/ 3 C.C3 5353 - 207 pgs /S SAvE.

‘083 D38 837 BTAVS,

SAMPLE DEVICE
2'x3" S0t Sooon

/33C b rarTer

ORILL CASING LEFT IN HOLE: DIA./LENGTH

LOGGED BY

ar Dpoc,(s.:n
elersc

SAMPLES/R.CORE ng;gg%ﬁgT
o
» o
o = [ % cx | x| >y DESCRIPTION AND CLASSIFICATION DRLL:QL'ﬁeTSIES
a || 2Pt Pn| O "o Wk |~ Q density, grain size/shape, color, structure ’
e |23 3|3 SE|IQEl L | =25 | g g o , , water return,
BE | 30| 23|9a|Pa|%a| ©6 <w | w | T composition, sorting, texture, moisture character ot drilling
o o= | oz | xa(22188 8% | 22| ° | 2 A facies, odor '
= o > > Q0 « s etc.
=) o Qx| a0 o >
Q © E M )
-l 1] [ V]
!,
A 0120l ¢ ct dlld
iy o N - C.0-'C" 22 38C.. Drownsh DAtk racts
) = grave, ar
'3 r—’_— - Y
T 0-4C PE3R. Y S 7 pale yeiow sm
, crange, race ¢f $3~I 37T .3y, Ty —
R BN IO Yo cs T
C coclzelso™ 7 2770 o0l
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e
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ERM~-North Central, Inc.

Environmental Resources Management

. PROJECT/TASK PROJECT NUMBER  |SHEET NO. JHOLE NUMBER
GEOLOGIC DRILL LOG | sz nvzs-wca-ice GioTEv R P-21
SITE COORDINATES CONTAMINANT SCREENING NOTES
cENZ ClL Y. 3BB.B25, 237852 e=tow/ T ey Bl e.mSZ0S03IS ZETDE
BEGUN COMPLETED |DRILLER ORILLING EQUIPMENT BORING DIA. {DEPTH (FT)
§-9-94 8-G-94 Rock & S 4=-'/s 1D =SA/B wWater Rotary g T
Continued
SAMPLES/R.CORE Cgfé;égr]gAgT
N [G)
L ] (=]
o | > R ex |z |2 |y DESCRIPTION AND CLASSIFICATION DRILLING NOTES
2 s=|e=|ER|B=|e ]| 1w |WE | = | Q& density, grain size/shape, color, structure 'ate’ te"
g 2019010 |n&iRBE| 55 |20 | & | T |H composition, sorting, texture, moisture water return,
OE low|cwiUq|¥2|3g| @5 @ lwla » sorting, ) character of drilling,
o L g= 3= e 258> B < | facies, odor e
a [+ Qx| a=| o= [S @
[} [24] =1 Q I
- ] [Y]
o 1z
1F IIII
L
A4
L
L
A
L
y A 4
L
L L
yAw 4
L1
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=ng 0’ berrg at 7 feer
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ERM-—North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG CNAS L TNYESTIZATICN QA0 TEM R p-22
SITE COORDINATES CONTAMINANT SCREENING NOTES
JINZ Tl noOTEZEl EaT *=tly w/lh T gy Prgoe sw-23cinazs Samooz
BEGUN COMPLETED {DRILLER DRILLING EGUIPMENT BORING DIA. |DEPTH (FT)
8-5-94 8-5-54 Fock & Soil Acxer Soil Max, 4-1/4 1.0. HSA g 13.5°
CORE RECOVERY (FT./X) CORE BOXES |[SAMPLES |ELEV.TOP CASING |GROUND ELEV. |DEPTH/ELEV. GROUND WATER DEPTH/ELEV. TOP OF ROCK
/ 7 £01.430 '35 ngs / 587 9AMSL
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3" Soht Sooor/30C . nammer Can Pegersen
SAMPLES/R.CORE CONTAMINANT
- SCREENING Q
e I  REEE ez | | = DESCRIPTION AND CLASSIFICATION ORILLING NOTES
Blo |BS{ES| 3| S2l8e] 12 |¥E | 5|8 density, grain size/shape, colos, structure e et
SlE |23[2Y%|0 AR 2 5 «w [ W | X composition, sorting, texture, moisture character of drill
A 02|62 x2|ed|0e| 2= | 00| O | & tacies odor acter of drilling,
o— |5~ 3 L~ Do < " etc.
o @ S|l a9 o>
o o & ® o
] @
o 1T
A Sjecl 2 C.a gl .
- - C.0-13. TO0PSQ].. gray sr Drown. grave:,
- [~ roCts. M35t
1.3-8.0. ¢, Y S1L 7 carx yelicw sn
orange, trace peboies. Cry. ~
5 ] 5 2 =3 Zeboes gDt
- 0a ~ spcon tip.
50/5
T T751 75 T 5E Some ox:Gzed motthng.
40
£C/E
E == ; “ewer cobbles and cedbies, iess clay.
C 5|29 23 2 nght oiive gray mottlng
8
50 £
==
E IR IR © b°°o 80-135 CLAYEY GRAVE. I.gnt oive
Z3T. 20 gray, 10% sand and sit. cense, cohesive,
o0 boa,) angular grave, size ub 0 ', moist.
4
%
&
[ Tl -a150,2 'O_Jbgt% Soht spoon
boooo retysa. Hay
regding o‘f auger
b0°°o cuttungs = 10
-dooooo Vpom
&
b So .
G [l N BN 'TbOQ 3olit spoon
0°O refusal.
Mliv]
< oo
4,00
o
b o
SedctoIrnz 3t 135 feet
.
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ERM-North Central, Inc.

Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT/TASK PROJECT NUMBER SHEET NO. HSLE;L%*BER
CNAPL INVESTIZATION gazimov C2f 2 -
SITE COORDINATES CONTAMINANT SCREENING NOTES
hI Tl ho&B4 7T EISEZET s=hu W T ey Frons ws—=Z3030302 a7 2
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
9-12-84 | §-12-94 | Rocx & So 4-1/4"1.0. HSA g 2C.5
CORE RECOVERY (FT./X) CORE BOXES [SAMPLES |ELEV.TOP CASING [GROUND ELEV. DEPTH/ELEV GROUlréJlAJ WATER |DEPTH/ELEV. TOP OF ROCK
/ 600.87 601,186 A R T 135 bgs / 537 TaMS.
SAMPLE DEVICE ORILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3" Spht Spoon/2C0 b, hammer Jdarie w, Fererser
SAMPLES/R.CORE cggégwgrﬁ
N L)
o
o = [E % ez |z | 2 DESCRIPTION AND CLASSIFICATION DRLLa'i’:‘fe:‘SIES
Qa sl 2| 0= | m» we | = | Q density, grain size/shape, color, structure '
E L T g gE N4 > o a o : . water return,
o) ool el (2% al ©o aw | W I composition, sorting, texture, moisture character of drillin
»n oz | o= xg| 22| 88 2= -0 || % facies, odor o
o Q7= "|eg|az|8Z| 8¢ « ' ete.
g a5 |8 ®
w_ 1T
A Cl2cC v 0.C e
‘ “ 5?2@. 0.0-7.C". 1., Gravel w0 gravelly s
4 LY pae yeowsr crarce w~e gracec,
51 ‘_’6.‘9 rouncec. ary to sat.ratec
0%
p 2o
09»?0'
5 |2C |25 ¢8 0.0 0%
2! P60
29 A
)
40 Jo0
WO
B_. .
Lo
SHNN RPXON RN BT 35 ko
34 o
42 Lo
6!
o,
.0
"0
D 201204 28 - SZ o,
25 X
3
35 A4
7.0-1C.C° INTESREDJLED TUAYEY 81T
AND Si,. 7Y C AY: Clayey st 1s medunm
""" - gray. dense, roist tc wet, Tx T zed
- - - fractures; silty clay 1S meguT gray with
E 2512070 ¢ 80 | strorg errzren trace cf well rouncec pedbies. moist.
10 gas | | Em=
3C ogor —
33
_ ——— 10
- R - '0.0-'35 25BRLY ST C e Medum
gg gray. 35% silt IC% cenoiec. ar
o
40
G 175751 15 ‘0
27
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£3/3
_ ]
S et -
B R - -t
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ERM-North Central, Inc.

Environmental Resources Management

g-12-g4 9-12-94 Rack & Sov

4-'/4" 1.0 HSA

PROJECT/TASK PROJECT NUMBER SHEET NO. HOLE NUMBER
[ GEOLOGIC DRILL LOG | oo .. EETo TRE RS
SITE COORDINATES CONTAMINANT SCREENING NOTES
CENZ CLC  AES TrTENgEZET =t T Sy FTCDS =+ 230303C02 Z3ToE
BEGUN COMPLETED (ORILLER DRILLING EQUIPMENT

BORING DIA. [DEPTH (FT)

P
[4V e

25—

3Q

Znd of bering at 2C.5 feet.

Continued
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8 DRILLING NOTE
"E NS ex |z |2 DESCRIPTION AND CLASSIFICATION AN S
a =|£=| 2 — U W= I~ = density, grain size/shape, color, structure '
(] © {0 .

5 |28|28|95 (05|88 85 | <k |&|Z composition, sorting, texture, moisture vater return,
A 182152 32 alag| %L =58 | a a h character of drlling,
o= 8= 2ol25|25| B% < facies, odor ete.

e o = Al | O o> [+ <
) o |g | o
- @
0 |I
2 Colti)re 7 19
I I IV TR ZZ,
111
1111 Iy
-1 111
11
L 11
AR 4
a4
Z
111
L L
yaaw &
a4
111
111
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ERM—-North Central, Inc.

Environmental Resources Management

PROJEC T/ TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG AT ThyTETIzaTIT SoTTEw LN P-24
SITE COORDINATES CONTAMINANT SCREENING NOTES
L= 2I. N 3023.6688; 2i184.745 *=Nuw/1.7 ey Srads xx-ezlspale Saroos
BEGUN COMPLETEC |[ORILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
G-'2-94 g-12-34 Rock & S0 a-t/40 10 HSA g T
CORE RECOVERY (FT./X) CORE BOXES |[SAMPLES [ELEV.TOP CASING |GROUND ELEV. DgP’I;HéEﬂLEVV.SIGSEQI&J;JEQHATER DEPTH/ELEV. TOP OF ROCK
596.9° 595.76° § 130752 583 75a%s 50 ogs s S3sEAvE
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3 Sput Sooon/ 300 o mamrer _3n 2 W Testersen
SAMPLES/R.CORE ng;églr}AgT
NIN 1G]
]
o = [E [% ez | £ |3 DESCRIPTION AND CLASSIFICATION DRLLL'I'le NOTES
gy, [62[S={3®(82(%2] 12 |[¥5 |51 8 density, grain size/shape, color, structure et tatarn:
BlE |28 28|9a|va §a 6 |<w |w| X compasition, sorting, texture, moisture character of driling
o~ o=Z| ez | e |a2| Qe 8= [ Y2 | 2P| « facies, odor t '
|3~ ® 2 etc.
Fa) 4 I a=tvs| o>
] o |g | ® ]
| ] Y
n |
I I N E 0T P
o U T O LEs .. =3Ik coteIorrzlz
A cf s3nc 1
5 05-25 CRAVZ. ¥ S. ~ "I 3RAVE
Paie yeliow.Sn ¢range, vace o < ay
grave 's 3ngular. s3'ur3ted
2 5 1:2¢C 3 25 SZ
2
22 25-5C" ST TC CIAYEY 3.7 Fae
24 yeilow:sn orange, trace cf wel' rounces
crave, dry
c t5 [ 2.C 3 G5
'8
28
5 .
5C0-8.C0 5. TY CLAY _ight crve Gray,
1race ¢f angular grave, moist
o 2C 12041 ¢ -
28
2' ______
8
= |9 LAC 80 | strorg 8.C-'C.0° LAYEY GRAVE, Medur cray.
£G/2 3as we ' gracec. angu ar, 4% ¢ ay, 8C%
scor grave, moist
N R N oY - 10 ST Re T o water ieve i
0C-'7C LOCMIZE - gnt gray, DeicTeler ‘cse 10
co.cmcestone, satiratac at ‘2.0" bgs, rc 7' BGS after well
o staning nsiaiatar
[ 03 |0.33pC/& 1IC ¥
l CS |05 pliB 7
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ERM-—North Central, Inc.

Environmentai Resources Management

FLGEOLOGIC DRILL LOG PROJECT/TASK PROJECT NUMBER SHEET NO. |HOLE NUMBER
AT T ZETIaTir SREIRERY Dol pP-24
SITE COCRODINATES CONTAMINANT SCREENING NOTES
JENT QL N 3032868, 2794748 «=Nu w/'LT ey Trane s *—23EQ30ate ZaTCle
BEGUN COMPLETED |[DRILLER DRILLING EQUIPMENT BORING DIA. {DEPTH (FT)
G-'2-§< d-'2-94 222A & S0 R & 7o
Continued
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8 DRILLING NOTES
ol | > rRERE cr | = | 2 |u DESCRIPTION AND CLASSIFICATION _U-ter > ho
a, |82 3% 32|88l 12 |¥E | 5|2 [ density, grain size/shape, color, structure et tetur,
Eg |22|28|5[_|n&|88| 5§ | 2G| & X composition, sorting, texture, moisture o
Q a = Q. character of arilling
o |g=iez| o |28 8% | 19| < facies, odor '
= olF | aZ|lo2 L] o ’ etc.
Lo o = o >
@ B |ET|® ]
pa ] [
®
- Csf2s pCre 7 5
VA s
L L
I 7 1
e
-7 Z
EnC 6! Doring at '7 ‘eet
20—
25
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ERM—North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUNEEER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG AT TVESTIZATICN IanTEw Cae P-24S
SITE COORDINATES CONTAMINANT SCREENING NOTES
~ZhZ CoL »=%J W/7.7 2V 2rODE «*—E8C3DEIE S&roe
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING QIA. |DEPTH (FT)
10-"4-94 | "C-"4-94 | Rzzx & S0 4-/4 T =ZA ‘C IR
CORE RECOVERY (FT./X] CORE BOXES |SAMPLES [ELEV.TOP CASING [GROUND ELEV. [DEPTH/ELEV. GROUND WATER TDEPTH/ELEV. TOP OF ROCK
/ % s sr 85 bgs
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x3 Sp.t Zop2n/3C0 L. namre’ CEne a. ferersen
SAMPLES/R.CORE CONTAMINANT
- SCREENING 8 OR NG NOT
5 2 [ 1z ez | T | = DESCRIPTION AND CLASSIFICATION I_‘LLt‘ > NO ES
s £ 3| 80| o W] &=} 8 density, grain size/shape, color, structure ater levels,
E 20| 8 ARE 3 [ w C > Q. o T ition rting. text moist water return,
ol col%al® 8lag 8e |81 8| a composition, sorting, texture, moisture character of driting,
w L X 2> N -Q‘ﬂ‘]‘ < facles. odor ete
o — Slz(aZ|ovZ| 5% [ :
] o 5 ® [C]
- (V]
0w _|T
A 2012071 3 c2 e
- 0C-C& TI2°ST., Z a0~ r3ztel trace
B of sang n
< 05_8 5 FC22 v Q7 T T DTEDQ v
S AYEY SILT Medilm Iray Totted win
yelcow:sh orange, ‘race 0° Zccmte
22DDIes 3rC Co0D es, Cry wiih w2t $23m8
3:4.8 and 4.9 feer o¢gs Trese seams
3 15120 5 o d:d not gererate walsr "~ O6r ng
18
24
22
c 20 2C| 8 0.4
19
25
2!
2 c120( 7 701 sirong
2 cas
23 ccer
5
£ 05]0.78
KC/3
0.0-"35 ZCLCMI"Z  _gnt gray
docmcsione, 33wrated 30 5 5 DGs, re
Cir $tanng
' z
10— water ‘evei rose 1o
L aporoximatey &2
L B3S after wel
ngt3 5t Cr
wa
ya
Zrg ot oonng 3 135 tee
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ERM~-North Central, Inc.

Environmental Resources Management

PROJECT NUMBER _ |SHEET NO. |HOLE NUMBER

GEOLOGIC DRILL LOG | o ... e p=os

SITE COORDINATES CONTAMINANT SCREENING NOTES
LENZ JIL N 303.053; 2307332 ==y w7 ey Frore s-—-23J3D3CE ZaTo S
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT)
9-12-94 | 9-'2-34 | Rock & Son 4-1/&4" 10 HESA g .0
CORE RECOVERY (FT./X) CORE BOXES |SAMPLES [ELEV.TOP CASING [GROUND ELEV. |DEPTH/ELEV. GROUND WATER |DEPTH/ELEYV. TOP OF ROCK
/ 587.85 595.662 Y 95 bqs / 585 I6AMSL 9.0" bgs / 536.7AMSL
SAMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY
2'x2" St Spoon/30T Ip, rammer Canel W, Petersen
SAMPLES/R.CORE ng;égrlgagT
o
™ o
o | >~ = [ % ez | x| S |u DESCRIPTION AND CLASSIFICATION DRILLtIe'j? NOTES
Sy 8|S 3R 82l8g] 12 | WE | £ | 2 Jgd  density, gain size/shape, color, structure nater retarn:
ElE [38|28|o|n&|8E| 56§ <& | & (I E: composition, sorting, texture, moisture narscter of arili
o= o= o= xD valaa -1 a0 o a . character of darilling,
o=(B= o253 a5] oW < facies, odor etc.
o a x|lasioZ| &3 @
s LR e
-
[, 2 e
A 15 ] 2.0 3 C.o T .
= - — 0.0-4.C: FILL Mcderate yeiowsh brown
ks L= sity clgy trace ¢° zetbes oy
5 2c (22 ¢ G0 T—
5 e
: ;_
C [o7rjor] 4 0.0 4.0-6.0". TOP SQIL. Dark brown, rooted
£0/2 cobbles, dry.
D [GE|ac|rer - 6.0-9.0". CLAYEY 3RAVEL: Lght gray
codbles wih mecwum gray sty clay
noist.
E 0741233074 -
i 3.0-16.0° DOLOMITE, _igrt aray,
¥ cclomicstone, saturatec at 85 ogs. ro
o staining.
F 02103 B0/Z 5 10+
5 0.2103pI2 0.2 T
7 L L
L
o
v
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ERM~-North Central, Inc.

Environmental Resources Msnagement

PROJEC T/ TASK PROJECT NUMBER  |SHEET NO. |HOLE NUMBER
GEOLOGGIC DRILL LOG | [var. :uves—rza-iov SRR 2ol P-25
SITE COORDINATES CONTAMINANT SCREENING NOTES
BN Cio N 303.055; £E301.33¢8 #HNu w/'i.7 v FroDe «-2acsCacs amp 2
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT)
9-12-94 g-12-94 Rock § Soil 4-1/4" 1.0. HSA g 120
Continued
SAMPLES/R.CORE CONTAMINANT
- SCREENING g DRILLING NOT
ol | > o (X % ex | = | = DESCRIPTION AND CLASSIFICATION ILaLte? OTES
G 5|53 3e|%s| 12 |¥E 5|8 density, grain size/shape, color, structure water retorn:
Sle 1281280 |na/88| g6 | < | LT composition, sorting, texture, moisture character of driling
A oc|u=| 23| 02| 88| 3% -0 |lo| g W facies, odor etc '
o (-4 |ox(aZ|vZ| oF o« .
® o | g |8 ©
o |I
5 =
L L
L
T i
Eng o’ ocrrg at ‘B ‘eet,
20

3Q




ERM-North Central, Inc.

Environmental Resources Management

PROJECT/ TASK PROJECT NUMBER  |SHEE]T NO. |HOLE NUMBER
GEOLOGIC DRILL LOG | iis -iizz-1za-:os 940 TEN A P-26
SITE COORDINATES CONTAMINANT SCREENING NOTES
Tl Tl N 310620, Z435.833 *HhNL W/ T ey Frzoe «.=—233s03C2 SaToIe
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT!
§-13-94 g-13-g4 Rock & So: 4-1;4" 1.2, HSA g 19.0°
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PROJECT/TASK PROJECT NUMBER  |SHEET NO. |HOLE NUMBER
GEOLOGIC DRILL LOG | 1 ss prvzz-rze--on BEECEN - - | P-2B
SITE COORDINATES CONTAMINANT SCREENING NOTES
_ENC Zio " 30880, c4ZEECT »=~Ny w/1T 8y SrIDE +=~F230s030% 337C 8
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- PROJECT/TASK PROJECT NUMBER  |SHEE]T NO. |HOLE NUMBER
GEOLOGIC DRILL LOG | . as_ svzz-iea-ion g TIv B G102S
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ERM-North Central, Inc.

Environmental Resources Management

le————— Bentonite Peliets

2-inch D amneter, #3C4
Stamniess Steel. 10-Slot
Screen

‘e—t+—————— Sand Filter Pack

TEEEECEEE TR EE RO P P PR LR EET TR

— . PROJECT/TASK PROJECT NUMBER  |WELL NUMBER
WELL CONSTRUCTION LOG LMASL TWESTIRATIC PRIRELY P-01
Zasing
stickup 2.5 o HEA] 1ES:
ft. Steel Protector
Associated Soil Boring =0/
City Lemont
County and State _Cuf3ge. [inss
Ground Surface
¢ ) <
' , 600.3 AMS!
. <7< Ground Surface Elevation
: h Concrete Measuring Point Elevation _593.0%
JO & surveyed 0 estimated
~N ~ g
: . ~8—inch C.ameter Criliec
Va D3 e N
T4 2 2-inch D.ameter, #304 Installation Date (s) _£-<-9~
8 Staness Steel Jser
Drilling Method _ASKE7 Sav M3 4774 .0 o
Rock &£ S0

Drilling Contractor

Drilling Fluid

Development Technique (s) / Dates
Baner - 8/6:94

Fluid Loss During Drilling (gals)

Water Removed Ouring Development (gats)
45 £/8/94

Static Water Level Depth (feet) 5=

Date Water Level Measured _S-'9794

Well Purpose LNAPL [nvest:igation

Remarks

Prepared By _Z

St

Location _-t-"wirim ©
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NS—

PROJECT/TASK PROJECT NUMBER _ |WELL NUMBER
WELL CONSTRUCTION LOG LT EETIoaTION SEETREIY P-05

zasing —m—m—mmm— WELL FEAD NCTES

tenun 2 Stee Pratecty Associated Soil Boring _P=05

: City Lemont

County and State _-¢ 3% /03¢
Ground Surface
=] A W9 e
=== Tk JVQ'—_ Concrete Ground Surface Elevation - LM
= 0 p D' P Measuring Point Elevation _502.84
= O| tldQ G e~ sreter A en X surveyed U Estimated
- 1.75— ) hg koe
. 28— I
= - . Installation Date (s) <2 =~
— 2-nch Cgmeter, #3124
= S:aness Srez g
3 e Sonicn e Felets . o T mm, e i
= Senen e ree Drilling Method 42127 22 M3« =<7 = .- "o~
= 35— - ) Drilling Contractor _3°* & 5°°
= Dritling Fluid
- 45— —
= = = Development Technique (s) / Dates
gy = Eaver - & & 3
gyl — 2-incn Jgreter #3034
-y = —_ Stainless Stee, ‘C-Zict
& E Screer
[}'- = Fluid Loss During Drilling (gals)
- - = Water Removed Ouring Development ({gals)
- — 27 Jolael Q._‘
E = | Sand F oter Fach o
- — Static Water Level Depth (feet) =~
Eg = Date Water Level Measured _2_ %79~
2 =
_:_ Well Purpose LNAPL [rvestgation

Remarks

»»»»»»»

Prepared B
Location

~
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Environmental Resources Management

PROJECT NUMBER _ |WELL NUMBER

WELL CONSTRUCTION LOG | s ivzzmge—os 3i07EN P-06
Casing i
stckup 2.5 WELL HEAD NCTES: Associated Soil Boring P08
“ Steel Protecior . Lemont
City L&mon
County and State _Zv7age. linoss
Groung Surface J \{
V o | o
P OQD JQQD——'— Concrets Ground Surtace Elevation _59% " 4MSL
—0 1) D 0 3-inch T greter O leg Measuring Point Elevation _693.87
Toe & Surveyed O estimated
Z-nch Cameter #304
Staness Stee Rser
~ Installation Oate (s) S22
re——— Senton te Feliers
3_ ~eor S I O R ~3A
Drilling Methog _Ac2r S0/ Mox 47177 7.0 =3¢
Orilling Contractor _f9ck & Sor
4— — Drilling Fiuid
E 2-inch Oiameter, #304
= %tam;ess Stee., 'G-Slot Development Technique (s) / Dates
— creen
f— Bauer - 8/£:94
= | * Sanc Frter Pack
= Fluid Loss During Orilling {gals)
j— Water Removed During Development (gals)
p— 04 E/8/94
o— = .
Static Water Level Depth (feet) _9.5°
8-13-94

Date Water Level Measured

Well Purpose _LNAPL Investigation

Remarks

Prepared By

Location
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Environmental Resources Management

PROJECT/TASK

SLAS TR DT

LT AN ST T O

PROJECT NUMBER

casing

stickup 2 S

‘t

Grouna Surface

i = S =
~
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s R

2.5 Fee: Stick~uD
Stee' Frctectcr
Concrete

-inzr Zamerer Troieg
Hcle

2-incr Toameter #2304
Staniess Steel Rger

Bertcnite Feliets

2-irch Jareter #304
Stanless Stee, 'C-Slot
Screen

Sand F iter Fack

Associated Soil Boring _P=07

WELL NUMBER

ST P-07

City Lemont
County and State _2v7ace lrnos

Ground Surface Elevation

Measuring Point Elevation

X Surveyed (J Estimated

s_5-

Instailation Date (s} =

€O

B

Acker Sod Mgy, S-17q D 454

Drilling Method

Drilling Contractor _S¢ck & So°

Orilling Fluid

Development Technique (s) / Dates
Bader - 8/8/94

Fluid Loss During Drilling (gals)

water Removed During Deveiopment {gals)
4.5

Static Water Level Depth (feet) _7.C¥

Date Water Level Measured _£_'9-94

LNAPL [nvestigation

Well Purpose

Remarks




ERM~North Central, Inc.

Environmental Resources Management

PROJECT/ TASK PROJECT NUMBER WELL NUMBER

WELL CONSTRUCTION LOG CRAT . IMVESTIZIATION S0 7o P-08

Casing Wi HZAD NDTZS
stickup 1.5 Steel Protectcer Associated Soil Boring _P-08
‘4 omon
City L7
County and State _Zv782e [inos
Ground Surtace
»”—-—-—-1 0 V J V ) ) N
’v—Q,— Concrete Ground Surface Elevation _295.2 4M5¢
N, < O Measuring Point Elevation 8908
SIS & surveyed 0 Estimated
2-nch Daﬂeteﬂ#}Od e
Staniess Stee! Tiser Installation Date (s} _£-579<
Gentonite Pe et B T MS PRI
‘ Orilling Method _4CHe7 5o Max 4-1 & [ L H54
>0.:00.0 Drilling Contractor _255% & 29"
ARSI _ _ Drilling Fluid
2%
b .o =
P =
0%0%0 5 6 — Development Technique (s) / Dates
bo°oo°%o ’ — Baner - £/8/54
b<?° ¢?° E 2-inch S.amecer, #304
b°°o°q;° —_ Stainless Stee’, 10-Slot
0%,0° = S
(v} —_— creen
A3 =
bo&o‘%o =
bo‘?%‘?% = Fluid Loss During Drilling (gals)
bog%"%o — | e Sana Fiter Pack Water Removed During Development (gals)
%3%370 =] 2 8/2°94
b 50 5b =
R =
b°?>§°° = Static Water Level Depth (feet) _7<€
05050 — Date Water Level Measured _£-'9-9<
b & =
Seigeis =1
el A 10.5— — well Purpose LNAPL [nvestigation

Remarks el bgiec ary st

2 gaions,

Prepared By _==-
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Environmental Resources Management

PROJECT/TASK PROJECT NUMBER WELL NUMBER

WELL CONSTRUCTION LOG PAT_ TPYTETIZATION AT TI P-08

stickuD 2 S Stee Protecicr Associated Soil Boring P-09
) City Lemont
County and State _=:79:% Snc s
) o_\ o
JVED.*’—— Concrete Ground Surface Elevation _Suu-= <Moc
D‘ < “ Measuring Point Elevation _f57.5<
P - K surveyed U Estmated
g-rzr CiaTerer Zriel
Hcie
5 - \- Installation Date (s) _Z_/~5~
Z=mncr JigTeter. #3L4
Staivess Stes R oser

Drilling Method _fZkE  SoiM3r J-0i+ fo —o-
Bericrite Selets “oce & 33

Drilling Contractor

Driling Fiud

Development Technique (s} / Dates
Bauer - 88,94

2-inch Jiameter, #3C4

Stan'ess S:eel ‘0-Siot
Screen

Fiuid Loss During Driling {(gals)

Water Removed During Development {gals)

4 8895

Static Water Level Depth (feet)

(.40

2-15-3

Date Water Level Measured _5 7%

®t+—————— S3nC Fiter Fack

Well Purpose _LNVAPL investigation

Remarks

a3toer

s

Prepared By _237 vazocsen

Location _= T RS




ERM—-North Central, Inc.

Environmental Resources Management

‘ PROJECT/TASK PROJECT NUMBER WELL NUMBER
WELL CONSTRUCTION LOG | (vas. swvesmization 340 7EM -

Grouna Surface
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b
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15—

_cncrete
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Sertcnite Pellets

2-incn Jiameter, #3C4
Stainless Steer '0-Sict

Seroen

Sand F.lter Pack

LECPEEECEEE E O P TP T T

Associated Soil Boring P8

C'ty Lemont

County and State _—v£3ge. Ji

Ground Surface Elevation

Measuring Point Elevation

@ Surveyed O Estimated

Instaliation Date (s) _°

drwer S0

Drilling Method

Rock § Sou

Orilling Contractor

Drilling Fluid

Develiopment Technique (s} / Dates
Baer - 8/10/34

Fiuid Loss During Orifling (gals)

Water Removed During Development (gals)
15 8/12/84

Static Water Level Depth (feet) <40

Date Water Level Measured .. 97/6/94

Well Purpose _LNAPL investgation

Sheen or waler

Remarks

Prepared By _£2d7 ~3-c0ser

ESM-tarir Tontrs

Location _=




ERM-=North Central, Inc.

Environmental Resources Management

PROJECT/TASK

PROJECT NUMBER {WELL NUMBER

I
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I

n
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of
q
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Screen

Sard - Iter Pacw

LLECEELLECECELCCEE O TR LRV EEE R

WELL CONSTRUCTION LOG LhATL INVESTIZATIIN ERGIREAY | P14
lasrg marking point
stckus 23
1.
Associated Soil Boring _ P-4
City Lemont
County and State _Zv73¢e. linois
’ I_M o
JQQD_‘—“ Concrete Ground Surface Elevation _Z--% 4M5c
\ D > q Measuring Point Elevation _Z:57
M .
- O ™ surveyed O estimated
llati g-3-354
i ncrgsmee Crlec Installation Date (s)
—Hote
Drilling Method _A2%87 22 Ms: ~' 4 /0 =3
2 ncr Togreter #304 e Rock § To
St»amless Steel Riser Drilling Contractor

Orilling Fluid

Deveiopment Technique (s) / Dates
Bailer - 8/10/84

Fluid Loss Buring Drilling (gals}

Water Removed During Development (gals)

4 ES0094

Static Water Level Depth (feet) /297
Date Water Level Measured & "2 %
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Well Purpose
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Remarks

Shepr on water
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Prepared By
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Location Srin lentte
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ERM~-North Central, Inc.

Grouna Surface

PROJECT/TASK PROJECT NUMBER __ |WELL NUMBER
WELL CONSTRUCTION LOG | ~is. snvzs=ization Gon e P-15
Casing - marking point Associated Soil Boring _P=%
stickup 2.C . . City Lemont
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Ground Surface Elevation

Measuring Point Elevation 55"

® Surveyed O estimated
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Installation Date (s) <

Orilling Method

Drilting Contractor
Drilling Flug _teter = o2aroc:

Development Technique (s) / Dates
Baver 8-10,94

Fluid Loss During Orilling (gals)

Water Removed During Development (gals)
15 2/10/94

Static Water Level Depth (feet} _t27

Date Water Level Measuregd _97/6754

well Purpose LNAPL Invest.gation

Snght sheen on water
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iess than iost to formation

was pumped aguring driling

boring.

Prepared By Degr jgcoosen

Location _E5M-"orin fertrs




ERM—-North Central, Inc.

Enviconmental Resources Management

PROJECT/TAS

WELL CONSTRUCTION LOG | i:= .

PROJECT NUMBER  |WELL NUMBER
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PROJECT/TASK PROJECT NUMBER  |WELL NUMBER

WELL CONSTRUCTION LOG LNAPL INVESTIZATION 840 TEw P-19

Casing WELL HEAD NOTES Associated Soil Boring _P-R
fgxcwo 2.5 Steel Prgrector City Lement
County and State _Zvfsge [enors
Groung Surface
- , Ground Surface Elevation 6247 AM5¢
[~ : Concrete Measuring Point Elevation _£74 €
[~ [ Surveyed O Estimated
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M
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Instaltation Date (s) _S-9-9-
\
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Orilling Contractor
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Development Technique (s) / Dates
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Date Water Level Measured _5-/9-9¢
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ERM-North Central, Inc.

Environmental Resources Management

[ WELL CONSTRUCTION LOG | o ., PR S
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Ground Surface Elevation
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Measuring Point Elevation _£2.07

@ Surveyed D Estimated
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Installation Date {s) _= -9~ ¢

a-1-2" [0 =548 Water Rotary

Orilling Method

Drilling Contractor _72¢+ § 59¢

Dri”jng Fiuid wWater «in Degrock

Development Technigue (s} / Dates
Bailer - 2:12/94

Fluid Loss During Drilling (gals)

Water Removed During Development (gals)

5rv  g-i12-54

Static Water Level Depth (teet) _'9.53

Date Water Level Measured 279~ 9

Well Purpose _LNAPL Investigation

Remarks
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ERM-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER WELL NUMBER
WELL CONSTRUCTION LOG CAAT L TLUUTITIZATION JonTEw P-23
Associated Soil Boring _£=23
el EAQJNCTES Clty Lemont
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Vo
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ERM—North Central, Inc.

Environmental Resources Management
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PROJECT/TASK PROJECT NUMBER  |WELL NUMBER
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Fluid Loss During Drilling (gals)
Water Removed During Development (gals)

Static Water Level Depth (feet)

Date Water Level Measured

Well Purpose LNAPL Investigation
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Prepared By
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ERM-North Central, Inc.

Environmental Resources Maragement

WELL CONSTRUCTION LOG AT TWGESTIZATION P-24S
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ERM~-North Central, Inc.

Environmental Resources Management

PROJECT/TASK PROJECT NUMBER WELL NUMBER
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ERM—-North Central, Inc.

Environmental Resources Management
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ERM~-North Central, Inc.

Environmentat Resources Management
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APPENDIX C

SURVEY DATA



Grid N
Well # (ft)
POl 685.067
PO5 726.172
PO6 REWRK 759.238
PO7 705.466
PO8 622.515
PO9 €40.197
P13 506.215
Pl4 508.604
P15 472.855
P16 484 .328
P19 420.042
P20 379.455
P21 366.625
P23 484.717
P24 REWRK303.666
p24S 302.916
P25 303.055
P26 310.660
MWO03S N/A
G102S 412.089
Boring #
PO2 696.786
PO2A 705.638
PO3 668.016
PO3A 652.555
PO4 690.365
PO4A 696.643
P10 569.992
P11 559.651
P12A 544.852
P12B 556.658
P12C 570.263
P17 482.013
P18 413.939
P22 508.250

Gr
(

303.
380.
291
197
165.
468
371
291
238
428.
339.
260
376.
198
194
198
301.
438.
N/
473.

317.
327.

306

302.

289

278.
435,

342

254.
251.
248.

511
200

471,

id E
ft)

207
328

.570
.289

867

.274
.047
.058
.410

583
054

.075

139

.287
. 745

.725
396
855
A

76

064
896
.441
307
.970
945
182
.048
524
213
785
.004
.847
652

Elev Top Elev
Casing Grade
603.03 600.300
602.84 600.093
603.65 600.738
600.55 598.839
600.81 588.762
603.62 600.815
603.78 601.677
603.69 600.940
601.34 601.654
604.20 601.741
604.18 601.284
599.29 599.677
601.03 598.493
600.87 601.186
596.28 595.761
596.18 545.41
597.95 595.662
598.23 595.996
598.02 596.44
601.82 600.46
599.833
599.600
600.551
600.510
600.127
599.813
601.042
601.627
600.646
600.363
600.686
601.868
601.159
601.430

Elev Top
Conc Base

600.
600.426
601.071
599.172
599.095
601.148
602.010
601.273
601.654
602.074
601.617
599.677
598.826
601.186
596.62
596.60
595.912
596.246
N/A
599.89

633

Well
Type

Stick
Stick
Stick
Stick
Stick
Stick
Stick
Stick
Flush
Stick
Stick
Flush
Stick
Flush
Flush
Flush
Stick Up
Stick Up
Stick Up
Stick Up
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APPENDIX D

WELL DEVELOPMENT FORMS



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P-01 pare: _8/8/9Y TIME: _1300
SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

LY
WELL NUMBER: -0 TOTAL DEPTH: | 8 (ft) I.D.: Z (in)
MATERIAL: ss B30y SCREENED INTERVAL: - (£%)

WATER LEVEL TO TOP OF CASING (ft)

443
PRE-PURGE: POST-PURGE: SAMPLING:
THICKNESS OF WATER COLUMN: 3.9 /(ft) CASING VOLUME: _l.39 (gal)
PURGING METHOD: Tgop\tf SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sq cm) (deg i) (gal)
{300 745 1850 1 €. 0 O
| 385 7.35 |00 4.0 /. s
3.0

|310 7.35 leoo 14 0
1315 735 1650 19 0 9.5




FIGURE 2-~-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P-5~ paTe: /8194 TIME: _ [0 00
SAMPLERS AFFILIATION: OBSERVERS : AFFILIATICON:
PLP ERm )i beh rlele Bgv

WELL NUMBER: _P-S ToTaL pEPTH: 4.5 (£t) I.D.: (i

o
MATERIAL: 55 "30Y SCREENED INTERVAL: - (

[
o/

rh
r
~

WATER LEVEL TO TOP OF CASING (ft)
1N Y

PRE~PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: ‘H (ft) CASING VOLUME: 0.67 (gal)

PURGING METHOD: rénJér SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Tenmperature Volume
B Time pH (umhos/sq cm) (deg 53 (gal)
10:00 194 150 Ly O
10:07 1.74 1 Yop /Y oA
100y 7,65 L 00 /3 ' e
10:06 765 | 600 /3 1.8
10:ag .60 I, 600 /3 2.3

Note: Loaker Checolaty &rown



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: _ Y-0G paTE: _ o/8/9Y TIME: 10:35
SAMPLERS AFFILIATION: OBSERVERS : AFFILIATION:
P
WELL NUMBER: _[2-0G  ToTAL DEPTH: IS (ft) 1I.D.: 2 (in)
¥
MATERIAL: X “304 SCREENED INTERVAL: - (£t)

WATER LEVEL TO TOP OF CASING (ft)

10. 65~

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER coLumN: 9.85~ (ft)  CASING VOLUME: Q.]3  (gal)

PURGING METHOD: {Saylev SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sq cm) (deg g) (gal)
03¢ 1.5 3,100 4.5 0.%
1045 745 3 050 14.5 6.)
1050 7.40 3,050 4.5 0.2
1052 2.40 3. 950 (4.5 0.3

j0Ss 7.40 3,050 4.5 o4



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: F*07

pate: %/819Y rME: _13:H0

SAMPLERS: AFFILIATION: OBSERVERS AFFILIATION:
Rie EEm i 4y Balele B&v

WELL NUMBER: _P-@®7  TOTAL DEPTH: |/ __ (ft) I.D.: 2

(in)
MATERIAL: Ss ¥3cy SCREENED INTERVAL: - (£t)
WATER LEVEL TO TOP OF CASING (ft)
8 6
PRE~PURGE: POST-PURGE : SAMPLING:

THICKNESS OF WATER COLUMN: _38.Y (ft)

CASING VOLUME: [.37 (gal)
PURGING METHOD:

SAMPLING METHOQOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sq cm) (degcz) (gal)
1340 160 KEXY G O
1345 250 L7250 1SS e
13:So 7.5 | o6 155 3.0
13:64 7.55  Loo )5.0 9. 5

NOtl: Dar&. Lrown wth CLL(Cq‘



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION

PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P—OB pate: RJ/8laYy TIME: [/S:05
SAMPLERS : AFFILIATION: OBSERVERS : AFFILIATION:
RLP ERnN Mi keh Balele. A%

WELL NUMBER: _P-(0§ TOTAL DEPTH: |25 (ft) I.p.: _ & (in)

d
MATERIAL: SS 304 SCREENED INTERVAL: - (£x)
WATER LEVEL TO TOP OF CASING (ft)
8.7
PRE-PURGE: POST-PURGE: SAMPLING:
THICKNESS OF WATER COLUMN: %Cg? (ft) CASING VOLUME: .1 { (gal)
PURGING METHOD: iSilec SAMPLING METHOD:
STABILIZATION TEST
Cumulative
Conductance Temperature Volume
Time pH (umhos/sg cm) (deg F) (gal)
1§05 8IS 1400 16, o
7
[
[$:10 1.90 | Y&€0 | &

Nobl 1 e

[! ba‘(UIO‘/‘j at Zsa\tons



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P09 pate: B/8199 rMe: _09:00
SAMPLERS : AFFILIATION: OBSERVERS : AFFILIATION:

Rep E R’m
WELL NUMBER: F- 09 rtoraL pepTH: | /-8 (fty zI.D.: < (iny
MATERIAL: ss $304 SCREENED INTERVAL: - (£t)

WATER LEVEL TO TOP OF CASING (ft)
11.M7

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:(L‘BB (ft) CASING VOLUME: / (gal)

PURGING METHOD: Bai/cf' SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume

Time pH (umhos/sq cm) (deg g? (gal)
Qg:00 1.9 1,200 13.5 8

09:05 21 [0, 060 13.¢ 1.2
04:0¢ 7.68 10, 000 i3.0 2. €
09: 13 7.6% 10, 000 13.0 3.0
09:20 266 10, 600 13.0 y.0

NOTLS : gl{gh* Sheen ~Sodor



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: -3 paTte: _8]1olqYy TIME: [0:05
SAMPLERS : AFFILIATION: OBSERVERS : AFFILIATION:
Dwp? Eem M ke Galele Bty

werL nomeer: P13 rorar peera: | Y.l (£t) I.D.: 2 (in)
MATERIAL: Ss ¥304 SCREENED INTERVAL: - (£t)
WATER LEVEL TO TOP OF CASING (ft)
1214
PRE~PURGE: POST~-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: 2-9Y (ft) CASING VOLUME: _.33 (gal)

PURGING METHOCD: E;aAQ/' SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sq cm) (deg F) (gal)
-
10:05~ 248 q00 1%.0 0
to:jo 7. 30 750 l¢,.0 0.4
10: )6 7.30 750 16.5 }
10:20 2.35 7 80 16.0 ). s

Mote : Sheen on water



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: FLJ% paTe: 3liolaYy rIMz: 10:45
SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATICN:
Dwe® E R M Mubeh Belele gev

WELL NUMBER: P"IL{ TOTAL DEPTH: lﬁ (f£ty I.D.: Z {(in)

P
MATERIAL: ss £304 SCREENED INTERVAL: - (ft)

WATER LEVEL TO TOP OF CASING (ft)

2.4 &
PRE-PURGE: POST-PURGE: SAMPLING:
THICKNESS OF WATER COLUMN: _S.$ (ft) CASING VOLUME: _eJ___ (gal)
PURGING METHOD: __ Ralec SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sqg cm) (deg F) (gal)
c
loYs .50 200 E O
10:57) 708 200 [7 |
105¢ 7.20 gso 17 Z
11:03 71.2% q2¢ 7 3
11008 725 900 6.5 “f

Noﬁ: 5+IOV\3 PQ"(GlQu“‘ ador‘ S-k"n own wg}'lf‘l -Qf(l pfot‘ue{’ W § b°~r(£9.



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION

PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

No‘f’ﬁ: Sl‘shf Shtl"\ on ch'e,/; {0 Smu.ﬂw.{ pur’up

btiumit 8¢ wake, fo€s‘

SAMPLE 1.D.: __[-15 DaTE: _ 311694 TIME: 5730
SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

Dwe E R phiFeh Balek Bd v

WELL NUMBER: _r-IS TOTAL DEPTH: £O (ft) I.D.: < (in)
MATERIAL: 5573204 SCREENED INTERVAL: - (£t)

WATER LEVEL TO TOP OF CASING (ft)
[0.31

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER coruMN: 1.6 (ft) casing voruME: 1-S 7 (gal)
PURGING METHOD: _j3ader SAMPLING METHOD:

STABILIZATION TEST
Cumulative
Conductance Temperature Volume

Time pH (umhos/sqg cm) (deg z) (gal)
%:30 %20 "OOO > O o

g:40 .80 | 600 )6 g

850 7.80 l’,eco A 10
3:58 .75 | 600 G |2
G107 2.75 |, 600 G I3
{2 2.7% ( 600 1¢ 1S



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P-1( paTe: _ Rllolay rm: 9015
SAMPLERS : AFFILIATION: OBSERVERS : AFFILIATION:
Dwp? E RwN Mitih Belek Sev

WELL NUMBER: _ - l( TOTAL DEPTH: 243 ‘ft) I.D.: __ L (in)
MATERIAL: ss Y309 SCREENED INTERVAL: - (£t)

WATER LEVEL TO TOP OF CASING (£€)
13.24

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: 3.0( (ft) CASING VOLUME: L 3! (gal)

PURGING METHOD: Tgaﬂef SAMPLING METHOD:

STABILIZATION TEST

Cumulative

Conductance Temperature Volume
Time pH (umhos/sq cm) (deg é) (gal)
Qg 75 [Loo 8.5 0
9% 7.4s L10o 6.0 }es
92y 735 1100 6.6 Z2.5¢
9 :3] 7.40 | | oo Is. 5" 3757
q:35 7.3% lito 1. § 5.0

NOf’éSf Sl‘3k+ Sheit/\ on Wa'/'ef"



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: V- 19 pate: _ 3/1219Y TIME: _[1Z2:35
SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:
R P ER WM M/ tch Balele fev
WELL NUMBER: P" ] TOTAL DEPTH: < (ft) I.D.: 2 (in)
MATERIAL: SS_*¥30Y4 SCREENED INTERVAL: - (ft)

WATER LEVEL TO TOP OF CASING (ft)

|2.55

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: /045 (ft) CASING VOLUME: _I. ]  (gal)

PURGING METHOD: 2aile ~ SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sg cm) (deg F) (gal)
|2:3¢" 7.9% |, 600 1S O
1248 289 L gso '3 ) 5
R:50 .85 AL /4 3.0
o0 7.8 [ 4 S0 /Y 4.5

Nols: 5"’“\3 odor' vis: ble Pruc(»d",



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9232

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P20 paTe: B//2/9Y4 TIME: ¥ /0
SAMPLERS: AFFILIATION: OBSERVERS : AFFILIATION:
RLP Frm Mk RBal bt 2%

WELL NUMBER: 20 TOTAL DEPTH: ¢ ©  (ft) TI.D.: _____ _ (in)
MATERIAL: ss 304 SCREENED INTERVAL: - (£%)

WATER LEVEL TO TOP OF CASING (ft)

7.7
PRE~PURGE: POST-PURGE: SAMPLING:
s

THICKNESS OF WATER COLUMN: (£€) CASING VOLUME: (gal)

Balev SAMPLING METHOD:

PURGING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sg cm) (deg F) (gal)
310 R.LS /705 O I¢. o O
%20 8‘-{8 |, 100 1$.0 2
324 9.4 | {0 /5.0 H
9:3¢ %45 J 100 1C. D (o

Natew Vieble Cree proc(u.c('_



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NQ: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: -z DATE: _R]12199 TIME: 1310
SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

IZ(/\O ERm ml}ch &((l( Block + Ueat(in

-2 (7 r i
WELL NUMBER: TOTAL DEPTH: (ft) I.D.: (in)
MATERIAL: ss #30Y SCREENED INTERVAL: - (£t)
WATER LEVEL TO TOP OF CASING (f£ft)
.18
PRE-PURGE: POST-PURGE: SAMPLING:
THICKNESS OF WATER COLUMN: [0.8% (ft) CASING VOLUME: |7 (gal)
PURGING METHOD: Eh“fnﬁ SAMPLING METHOD:
STABILIZATION TEST
Cumulative
Conductance Tenperature Volume
Time pH (umhos/sq cm) (deg F) (gal)
c

1310 775 Q00a IV O

131y 7.65 g00 1S 1.7

)3/5/ 7-‘ 5~ QOO Te 3.4

1324 765 Q00 15 $. 1

Note: water lost cl,u/m:) ok(‘-'“t'nj Was remouved c,(,ufn"% d,n'llwxj
Yo best Ar wates lewel,



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

saMPLE 1.D.: __F=23 oate:  dls /9y rve: 155
SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

RLP =em
WELL NUMBER: =2 ToTaL pEpTH: | 8. (ft) I.D.: < (in)
MATERIAL: s$ #30Y SCREENED INTERVAL: - (£%)

WATER LEVEL TO TOP OF CASING (ft)
| 0.277

PRE~PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER coLuMN: '3 (ft)  casIing vorLtME: .32 (gal)

PURGING METHOD: Tgaﬂer* SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume

Time pH (umhos/sq cm) (deq({? (gal)

: X.07 O
g 2300 20

158 2.05 2100 \ 4 IS

1 2:00 2273 2 0S50 19 3.0
|2:09 3.2 2,050 R 9 s

Note (WJafer is m»”"‘j Jray.



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

sampLE 1.0.: _Y-24 paTe: Slis 134 TIME: _ |2!35”
SAMPLERS : AFFILIATION: OBSERVERS : AFFILIATION:

Russ Yedersenm Erw\

WELL NUMBER: toraL pEPTH: ' 198 (£ty 1.D.: __ & (in)
MATERIAL: Ss “30y SCREENED INTERVAL: - (£t)

WATER LEVEL TO TOP OF CASING (ft)
27.65

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: 10.33 (ft) CASING VOLUME: .63 (gal)

PURGING METHOD: ’BGJCf‘txﬁbuAl( SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sg cm) (deg gﬁ (gal)
128~ ¥.\2 1200 2 o
12:4 0 R0 (300 20 LG
12: 4™ 8.12 1250 20 3.2
1215 g2 | 250 20 S.§

wu*’gr ;s i “\"j i Sf(nn3 oc{df, o;\ Q(cu\muld’tﬂ (VN éunkgf"



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

samprLE I.D.: _P-245 oate: O-18-9Y TIME: /23S

SAMPLERS: AFFILIATICN: QBSERVERS: AFFILIATION:

Dan telersnn _ER™ _Ral Racemn Bluck sUtack

wELL Numer: Y-24%  rTorar pepra: 13.S (ft) I.D.: < (in)
MATERIAL: SS H30y SCREENED INTERVAL: _3.5-_13.5  (ft)

WATER LEVEL TO TOP OF CASING (ft)

pre-PURGE: (-79  POST-PURGE: SAMPLING:
THICKNESS OF WATER corumn: (. 7 (ft) CASING VOLUME: .| _ (gal)
PURGING METHOD:  Sa.ler SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sq cm) (deg g) (gal)
O 203 1§90 1S.]
L2s .3 [350 5.
(-3 7.%¢6 1240 (.4
3.9 7.49 (200 A

4.5 749 200 (6.



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P-25 DATE: qlisliy TIME: I3]0
SAMPLERS : AFFILIATION: OBSERVERS : AFFILIATION:
fere = R

WELL NUMBER: -25  ToTAL DEPTH: | 258 (ft) 1I.D.: 2 (in)

&
MATERIAL: Ss T304 SCREENED INTERVAL: - (£t)
WATER LEVEL TO TOP OF CASING (ft)
3.6
PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER corumN: 3.96 (ft)  casing vorLuME: .65 (qal)

PURGING METHOD: Baler SAMPLING METHOD:

STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH (umhos/sqQ cm) (deg ¥) (gal)
C
3o 261 |25°0 20 0
\3i 7 .78 1300 20 A
(3:1) . %0 (3 6o 20 3.2

133  7.85 1300 9.5~ 9.8




FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: P’ZG paTE: Hlis/9y rMe:  13°9S
SAMPLERS: AFFILIATION: OBSERVERS: AFFTLIATION:
Ly ER_mMm
WELL NUMBER: E‘Z(o TOTAL DEPTH: <072 (ft) I.D.: 2 (in)
MATERIAL: 55 H2py SCREENED INTERVAL: - (£fL)

WATER LEVEL TO TOP OF CASING (ft)

.S

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: |2.07 (ft) casinNGg voLuME: L9l  (gal)

SAMPLING METHOD:

PURGING METHOD: Ra.lec
STABILIZATION TEST

Cumulative
Conductance Temperature Volume
Time pH {umhos/sg cm) (deg P) (gal)
c

13:45 G306 2100 2.0.0 0

13:50 .43 2100 (2.0 2

13:5°8 6.43 2100 {8.0 Y
b

Y:0¢ ¢.43 2100 18.0




FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: (3' )O?;‘S oare: _(O-18-94 TIME: 3:30

OBSERVERS: AFFILIATION:

SAMPLERS: AFFILIATION:

CV'CM. ffﬁﬂqﬂ Ighl‘ggﬂ!ng ﬂ5¢‘/

___C  (im)

were numser: ({025 Torar peprm: V2 S (fr) I.D.:
S (£t)

MATERIAL: SS ¥30Y4 SCREENED INTERVAL: 7.5 -

WATER LEVEL TO TOP OF CASING (ft)

PRE-PURGE: .09  POST-PURGE: SAMPLING:
THICKNESS OF WATER COLUMN: S+ (ft) CASING VOLUME: (gal)
PURGING METHOD: __134:]¢v SAMPLING METHOD:
STABILIZATION TEST
Cumulative
Conductance Temperature Volume
Time pH (umhos/sq cm) (deg F) (gal)
040 2.6 130 4. 2 08
oYY 294 1310 4.4 t
0847  2.6M 1406 14.8 2
080 24| 1400 \A.7 3
DRSZ  9.§1 v N/ Y
0854 7241 LYoo 4.9 4
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APPENDIX E

BAIL-DOWN TEST RESULTS



G106L BAILDOWN TEST
LENZ OIL SITE, LEMONT, ILLINOIS

5915 I NE = —703
0.28
A Ay AT 3-0.26
5914
1 0.24
/*\A/k 0.22
:591 3+ — +0.2
b e 0 -0 -0 o600 - o
+10.16
5 591.2 -
-§ 0.14
) 1 +0.12
L“5911a . B 101
0.08
Inﬂcctiob ?(r)ifl[, | o - . 0.06
True Product Thickness:0.0Q feet 1 0.04
' -+ 0.02
590.9 ++: H#%%qu ok e b b b e by R R R RS 0

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Tlme (minutes)

Oil' W o Water »~ Qil Thickness

Thickness (feet)




MW-5S BAILDOWN TEST
LENZ OIL SITE, LEMONT, ILLINOIS

592.3 . _ 1
1 . [ p e T e ;‘
.‘,’I*V__J_HI_»—# R
592.2 L/A | | | | | 08
|
\
/ | 0.8
\
b P 07
ey - SRR RN ’1
8 592 : : = - A 06
Y& e - 0.
= N |
c N oo ol ‘
9 5919 1 \®\ /\‘// s - 0.5
= | _ . ;
4 | Inflection ~ 4
5 Point \9’?"‘?‘{ : 0.4
| / - < 03
1 Ty g 0.
591.7 \ | - |
w ‘
/ 0.2
e - LDy
591 6 / ) - [y - €D |

0.1
/ [ True Product Thickness=0.14 feet ‘

591.5 - : | | 0
O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Time (minutes)
N - ’ :

l . Oil o> Water ~  Oil Thickness |

Thickness (feet)



589.9

589.8 -

T

)

oA

©

©

N
|

Elevation (feet
A
©
(o))

589.5 |

589.4 &

5893 %{4%?‘%+“*‘1"A'0'3~‘:.

P-19 BAILDOWN TEST
LENZ OIL SITE, LEMONT, ILLINOIS

Inflection Point

True Product Thickness=0.02 feet

/014

‘44;)$*+—%7#,‘4‘441c*‘.‘,lAfal#J»blon;AAn.l.$~ly¢t‘.»~~4.4".51'.‘A.‘.;q,‘*l O

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Time (minutes)

- o

- Wéter

~ Oil Thickness [

Thickness (feet)




Elevation (feet)

LENZ OIL SITE, LEMONT, ILLINOIS

P-20 BAILDOWN TEST

03
0.28

9 0.26
| 0.24
| 0.22
102
1 0.18
' 0.16

+\7',

o £, 0.14

589.7 ‘ B
/ vt b e R e
/ . .
Inflection Point
D\C)(Qb
589.65 - e,
.
\\9\
T
s S
<5

589.6 P T

,’ AT .

} -

! A

569.55 | e

| K -

N AS

(? K,/\/(A

' X " True Product Thickness=0.03 feet
5895 l“u‘;pq_;.ﬂ.‘.u B I T T T S L A S

' 0.12
01
% 0.08
| 0.06
0.04
! 0.02

!
R

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

- Oil

Time (minutes)

o Water ~ Oil Thickness |

Thickness (feet)



Elevation (feet)

P-21 BAILDOWN TEST
LENZ OIL SITE, LEMONT, ILLINOIS

58065 | e o * 703
T 10.28
589.6 | 0.26
o e 1 0.24
589.55 - T e 0.22
14 Inflection Point T 1’0.2
E B ——gb
o) -+ 0.18
5895 {
0.16
o 1 0.14
58945 1 | A 40.12
,_—/f
' - 01
589.4 | I 0.08
A AT
| T . 0.06
i
589.35 /\'/\/ -+ 0.04
[ True Product Thickness=0.03 feet
%&f“ 10.02
i
! Q.H_#,H+4V—Q~OM“M““'A"'”"H“*‘*“**%’M';"*%:'j’”"*‘Lf“‘"‘""'"HH""""U"' R D

589.3
0 5

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Time (minutes)

~  Oil Thickness {

0

Thickness (feet)




Elevation (feet)

592.6

592.55

592.5

<0

Inflection Point

A

A /\/\rx"
A

P-1 BAILDOWN TEST

LENZ OIL SITE, LEMONT,

ILLINOIS

03
028
. 0.26
024
L 0.22
02
' 0.18
. 0.16
- 0.14
1 0.12

21041

| 0.08
£ 0.06
- 0.04

+ 0.02

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

- ol

Time (minutes)

o Water

~ Oil Thickness |

Thickness (feet)
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APPENDIX F

PIEZOMETRIC SURFACE MAPS




N
w
[=] (=3
8 g g § g g g g €
o z o a b 2 2 >
. G101M N9OO
N90O 503 12@ _—_
NB0O NBOO
N700 N700
N60O NG00
503.0 ~
v 00 Towt Mw-25 Q 592.26
3 9/’\
o
& NS00 NS00
o
8
k4
€
3 N400 N400
v
3
2 WOBILE HOME
§ N300 - N300
«|
;
g APPROX. SCALE (ft.
<] N200 N200
A 0 120
% SYMBOL LEGEND
3 D AREA OF EXCAVATION
F N100 N10O
gl |—— -— omamace omen
g ——— om e PROPERTY LINE 589.75 @
o MW-8
g | o LINE w3
589 21 -
x ==fF———t=— RAILROAD o ne " FlGURE F 1
—— 591.0 — CONTOUR LINt °
® BORING IN WHICH NO NOTES: PIEZOMETRIC SURFACE ELEVATION
PIEZOMETER WAS INSTALLED THE EXCAVATION BOUNDARIES ARE BASED ON SKETCHES PROVIDED BY THE (LLNO'S SHALLOW WELLS/PIEZOMETERS
ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPORT
@ PIEZOMETER {OCATION PREPARED BY FRM—NORTH CENTRAL, INC. ACCORDING TO FIELD OBESECP}VAT!ONS‘ AUGUST 19, 1894
PIEZOMETERS POS AND P07 ARE OUTSIDE THE AREA OF THE MAIN EXCAVATION, AND
e MONITORING WELL LOCATION PIEZOMETER P11 IS INSIDE THE AREA OF THE MAIN EXCAVATION LENZ OIL SITE
528 53 GROUND WATER ELEVATION ALl FILEVATIONS ARE IN FEET ABOVE MEAN SEA LEVE( LEMONT, ILLINOIS
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Cl

3/16/95

—
L

— e e— PROPERTY LINF

APPROX. SCALE (ft.

0

120

SYMBOL LEGEND

AREA OF EXCAVATION

—— DRAINAGE DITCH

———a—— FENCE LINE

=p———o=— RAIROAD
——591.0 — CONTOUR LINE

BORING IN WHICH NO
PIEZOMETER WAS INSTALLED

PIEZOMETER LOCATION

MONITORING WELL 1 OCATION

GROUND WATER ELEVATION
—_—

NOTES;

N90O C1am

583.32@

N800

N700

N600

NSQO

N400

N300

N200

N100

THE EXCAVATION BOUNDARIES ARE BASED ON SKETCHES PROVIDED BY THE ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPORT
PREPARED BY ERM-NORTH CENTRAL. INC. ACCORDING TO FIELD OBSERVATIONS,
PIEZOMETERS P05 AND PO7 ARE QUISIDE THE AREA OF THE MAIN EXCAVATION, AND
PIEZOMETER P11 IS INSIDE THE ARtA OF THE MAIN EXCAVATION.

ALl ELEVATIONS ARE IN FEET ABOVE MEAN SEA LEVEL.

E400

P26 @ 589.82

£500

2
&

€700

MW mﬂ 03

NS00

NBOO

N700

NG00

N500

N40O

N300

N200

N100

) FIGURE F-2

PIEZOMETRIC SURFACE ELEVATION
SHALLOW WELLS/PIEZOMETERS
AUGUST 26, 1994
LENZ OIL SITE
LEMONT, ILLINOIS
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3/16/95

APPROX. SCALE (ft.

0

120

SYMBOU LEGEND

=~

AREA OF EXCAVATION
DRAINAGE DITCH

t ROPFRTY LINE
FENCE LINE

RAILROAD
CONTOUR LINE

BORING IN WHICH NO
PIEZOMETER WAS INSTALLED

PIEZOMETER LOCATION

MONITORING WELL LOCATION

GROUND WATER ELEVATION

: g :

NS00

NBOO

N700

NBOO

N300

N400

N300

N200

N100

THE EXCAVATION BOUNDARIES ARE BASED ON SKETCHES PROVIDED BY THE ILLINO:S
ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPORT
PREPARED BY ERM—NORTH CENTRAL, INC. ACCORDING TO FIELD OBSERVATIONS,
PIEZOMETERS POS AND PO7 ARE QUTSIDE THE AREA OF THE MAIN EXCAVATION, AND
PIEZOMETER P11 IS INSIDE THE AREA OF THE MAIN EXCAVATION.

ALL FLEVATIONS ARF IN FEET ABOVE MEAN SEA LEVEL

E400

E500
00

POS o uw_4s

®
1
sorea O0O7

£700

P28
@ 589.48

MW-35

%900

N8OC

N700

600

NS00

N400

N300

N200

N100

PIEZOMETRIC SURFACE ELEVATION
SHALLOW WELLS/PIEZOMETERS

FIGURE F-3

SEPTEMBER 2, 1994
LENZ OIL SITE
LEMONT, ILLINOIS




c
r K \ CPFILES\ £ RM\ S&A\ 940 1 7\ D7\ ACAD\APPNDX\ APQ90994 DWG MAR 16, 1995 9.23 AM

CMM ~

3/16/35
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NBOO 1800
39243
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NS00 8500
N40O 1400
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[ —
N300 N300
APPROX. SCALE (ft.
0 120
SYMBOL LEGEND
D AREA OF EXCAVATION
NIOO N100
— . — DRAINAGE DITCH
e m o e PROPERTY LINE
~——#——#—— FENCE LINE
=#=——F—= RAILROAD 0 Sa?m o FIGURE F-4
— 591.0 — CONTOUR UNE PIEZ
BORING IN WHICH NO NOTES: IEZOMETRIC SURFACE ELEVATION
PIEZOMETER WAS INSTALLLD THE EXCAVATION BOUNDARIES ARE BASED ON SKETCHES PROVIDED BY THE ILLINO'S SHALLOW WELLS/PIEZOMETERS
ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPORT
PIEZOMETER LOCATION ; PREPARED BY ERM—NORTH CENTRAL, INC. ACCORDING TO FIELD OBSERVATIONS, SEPTEMBER 9, 1994
PIEZOMETERS POS AND PO7 ARE OUTSIDE THE AREA OF THE MAIN EXCAVATION. AND
MONITORING WELL LOCATION PIEZOMETER P11 IS INSIDE THE AREA OF THE MAIN EXCAVATION. LENZ OIL SITE
528,53 GROUND WATER ELEVATION ALl ELEVATIONS ARE W FEET ABOVE MEAN SEA LEVEL LEMONT, ILLINOIS
. - . S
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NBOO NEOQ
N500 N500
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@ dipal %
N4GO a0
N300 N300
APPROX. SCALE (ft. ’
N200 N200
o 120
SYMBOL LEGEND
D AREA OF EXCAVATION
N100 €100
—_— ~— DRAINAGE DITCH
— oo et  PROPERTY LINE MW-65 @
589.29
——#———— FENCE LINE Woss
588 87 -
——f=———A— RAILROAD ? FIGURE F 5
— 501.0 — CONTOUR LINt 0 0
& BORING IN WHICH NO NOIES; PIEZOMETRIC SURFACE ELEVATION
PIEZOMETER WAS INSTALLED THE EXCAVATION BOUNDARIFS ARE BASED ON SKETCHES PROVIOED BY THE ILLNOIS SHALLOW WELLS/PIEZOMETERS
ENVIRONMENTAL PROTECTION AGENCY FOR THE REMEDIAL INVESTIGATION REPORT
® PIEZOMETER | OCATION PREPARED BY ERM-NORTH CENTRAL, INC. ACCORDING TO FIELD anSERVAmNs, SEPTEMBER 18, 1994
e PIEZOMETERS POS AND PO7 ARE OUTSIDE THE AREA OF THE MAIN EXCAVATION. AND
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APPENDIX G

VALIDATED DATA TABLES



SOIL



SECTION 2

ANALYTICAL RESULTS



A. ORGANICS



uJ

ERM-North Central, Inc.

ORGANIC DATA TABLE NOTES

This compound should be considered "not-detected" since it was detected in a
blank at a similar level.

Unusable result; compound may or may not be present due to a quality control
problem identified during the quality assurance review.

Quantitation is approximate due to limitations identified during the quality
assurance review.

The compound was not detected, but the quantitation limit is probably higher due
to a low bias identified during the quality assurance review.



L2001 vUAXLS

VOLATILE ORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LLOSPOIE LOSPO6D LOSPOS8D | LOSPOSDFB{ LOSPOSDTB| LOSPI3E
Laboratory Sample Number C408047-02A]1C408047-01A| C408071-03A{C408071-01 A C408071-02A| C408050-01A
Remarks Field Blank | Trip Blank
Units _pg/Kg pg/Kg pg/Kg pg/L pg/L pg/Keg
VOLATILE COMPOUNDS Quantitation
Limit
Chloromethane 10 UJ
Bromomethane 10
Viny! Chloride 10
Chloroethane 10 Ul
Methylene Chloride 10 11U 1)
Acetone 10 1S0 U 280 31U 11U
Carbon Disulfide 10
1, 1-Dichloroethene 10
1, 1-Dichloroethane 10 26
Total 1,2-Dichlorethene 10 170
Chloroform 10
1,2-Dichloroethane 10
2-Butanone 10 50 86
1,1,1-Trichloroethane 10
Carbon Tetrachloride 10
Bromodichloromethane 10
1,1,2,2-Tetrachloroethane {0
1,2-Dichloropropane 10
trans-1,3-Dichloropropene 10
Trichloroethene 10 65
Dibromochloromethane 10
1,1,2-Trichloroethane 10
Benzene 10 33 16 14
cis-1,3Dichloropropene 10
Bromoform 10
2-Hexanone 10
4-Methyl-2-Pentanone 10




L200.vuA.XLS

VOLATILE ORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LOSPOI1E LOSPO6D LOSPOSD | LOSPOSDFB | LOSPOSDTB{ LOSPI3E
Laboratory Sample Number C408047-02A1C408047-01A} C408071-03A] C408071-01A] C408071-02A|C408050-01A
Remarks Field Blank | Trip Blank
Units ug/Kg ng/Kg pg/Kg pg/L ug/L ~ pg/Kg
VOLATILE COMPOUNDS Quantitation

Limit
Tetrachloroethene 10 1J
Toluene 10 3] 22 2] 31
Chlorobenzene 10 6]
Ethylbenzene 10 350 85 1J
Styrene 10
Total Xylenes 10 720 570 7]
Quantitation Limit Multiplier 1.7 1.5 1.1 1.0 1.0 1.1
Data Sample Collection 8/2/94 8/2/94 8/5/94 8/5/94 8/5/94 8/3/94
Date Sample Received by Laboratory 8/3/94 8/3/94 8/6/94 8/6/94 8/6/94 8/4/94
Date of Sample Analysis 8/12/94 8/10/94 8/10/94 8/15/94 8/15/94 8/10/94
Instrument Used for Analysis GCMSF GCMSE GCMSE GCMSD GCMSD GCMSE




LZ00 1 uNAXLS

EXTRACTABLE ORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LOSPOIE LOSPO6D LOSPOSD | LOSPO8DFB| LOSPI3E
Laboratory Sample Number C408047-02B | C408047-01B| C408071-03B]C408071-01D] C408050-01B
Analyzed
Remarks Twice Field Blank
Units png/Kg ug/Kg ng/Kg pe/l pe/Kg
SEMIVOLATILE COMPOUNDS [Quantitation|Quantitation
Limit (Aq) [ Limit (Sol)
Phenol 10 330
bis(2-Chloroethylether 10 330
2-Chlorophenol 10 330
1,3-Dichlorobenzene 10 330
1,4-Dichlorobenzene 10 330
1,2-Dichlorobenzene 10 330 710 1/800 ) 271
2-Methylphenol 10 330
2,2'-oxybis(l-Chloropropane) 10 330
4-Methylphenol 10 330
N-Nitroso-di-n-Propylamine 10 330 UJ
Hexachloroethane 10 330
Nitrobenzene 10 330
Isophorone 10 330
2-Nitrophenol 10 330
bis(2-Chloroethoxy)methane 10 330
2,4-Dimethylphenol 10 330
1,2,4-Trichlorobenzene 10 330
Naphthalene 10 330 1600 J/- 110
4-Chloroaniline 10 330
Hexachlorobutadiene 10 330
4-Chloro-3-Methylphenol 10 330
2-Methylnaphthalene 10 330 39,000/35,000 790 J 180 J
Hexachlorocyclopentadiene 10 330 -/ul uUJ uUlJ uJ
2,4,6-Trichlorophenol 10 330
2,4,5-Trichlorophenol 10 330
2-Chloronaphthalene 10 330




L2001 LA XLS

EXTRACTABLE ORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LOSPOIE LOSPO6D LOSPOSD | LLOSPOSDFB| LOSPI3E
Laboratory Sample Number C408047-02B | C408047-01B| C408071-03B| C408071-01D| C408050-018
Analyzed
Remarks Twice Field Blank
Units ng/Kg pglKg ng/Kg ug/L pup/Kg
SEMIVOLATILE COMPOUNDS |Quantitation} Quantitation
Limit (Aq) | Limit (Sol)

2-Nitroaniline 10 330 UJ UJ
Dimethylphthalate 10 330
Acenaphthylene 10 330
2,6-Dinitrotoluene 10 330
3-Nitroaniline 10 330
Acenaphthene 10 330 5700 U/5700 U 3700 U
2,4-Dinitrophenol 10 330 R
4-Nitrophenol 10 330 -/UJ U} Ul UJ
Dibenzofuran 10 330
2,4-Dinitrotoluene 10 330
Diethylphthalate 10 330
4-Chlorophenyl-phenylether 10 330
Fluorene 10 330 5700 U/5700 U 3700 U
4-Nitroanaline 10 330 uJ/-
4,6-Dinitro-2-Methylphenol 10 330 -/UJ Ul
N-Nitrosodiphenylamine 10 330 1900 J
4-Bromophenyl-phenylether 10 330 -/UJ UJ
Hexachlorobenzene 10 330 -/ul uJ
Pentachlorophenol 10 330 -/UJ R UJ
Phenanthrene 10 330 5300 J/4900 ) 2400 U 3700 U 370 U
Anthracene 10 330
Carbazole 10 330
Di-n-Butylphthalate 10 330 2400 U 3700 U 370 U
Fluoranthene 10 330

rene 10 330 3700 U
Butylbenzylphthalate 10 330 {
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EXTRACTABLE ORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LOSPOIE LOSPO6D LOSPOSD | LOSPOSDFB| LOSPI3E
Laboratory Sample Number C408047-02B | C408047-01B| C408071-03B|C408071-01D| C408050-01B
Analyzed

Remarks Twice Field Blank
Units ug/Kg 18/Kg pg/Kg ug/L pg/Kg
SEMIVOLATILE COMPOUNDS |Quantitation| Quantitation

Limit (Aq) | Limit (Sol)
3,3'-Dichlorobenzidine 10 330
Benzo(a)anthracene 10 330
bis(2-Fthylhexyl)phthalate 10 330 uUJ 3700 U 3) 370U
Chrysene 10 330
Di-n-Octylphthalate 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 10 330
Benzo(a)pyrene 10 330
Indeno(1,2,3-cd)pyrene 10 330
Dibenz(a,h)anthracene 10 330
Benzo(g,h,i)perylene 10 330
Quantitation Limit Multiplier 17.3 7.27 11.2 1.00 1.12
Data Sample Collection 8/2/94 8/2/94 8/5/94 8/5/94 8/3/94
Date Sample Received by Laboratory 8/3/94 8/3/94 8/6/94 8/6/94 8/5/94
Date of Sample Analysis 8/18 & 8/19/94[  8/15/94 8/18/94 8/19/94 8/15/94
Instrument Used for Analysis GCMSL GCMSL GCMSM GCMSL GCMSL




LZ0L . 1C.XLS

TENTATIVELY IDENTIFIED COMPOUNDS

ERM-North Central, Inc. Sample Number LOSPOE LOSPO6D LOSPOSD | LOSPOSDFB| LOSPI3E
Laboratory Sample Number C408047-02B C408047-01B{ C408071-03B|C408071-01D| C408050-01B
Remarks Analyzed Twice Field Blank

Units png/Kg pg/Kg ug/Ke g/l pe/Kg
COMPOUNDS

SEMIVOLATILE COMPONENTS

Trimethyl Benzene Isomer 8300 J/- 402 (2) 1
1-Methy!l Naphthalene 18,000 J/19,000 ) 130 J
Dimethy! Naphthalene Isomer 41,000 (2) J/47,000 (2) J 3000 J 130 J
Unknovn Hydrocarbon 125,500 (12) 1/84,800 (10) J] 65,860 (18) J| 30,630 (10) J 1858 (13) J
Unknown 20,900 (2) J/41,300 (3) J 3000 (2) J

Methy! Phenanthrene Isomer -/4300 ) 1500 )

Dimethyl Phenanthrene Isomer -/4900 J

Ethyl Dimethyl Azulene 1100

Dimethy! Bipheny| Isomer 2200 )

Trimethyl Naphthalene Isomer 10,500 (3) J

Hexanedioic Acid, Ester Derivalive 81J

Blank Contamination 13 ] 548 3)R




L20b., ST.XLS

EXTRACTABLE ORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LLOSPO6D LOSPO8D | LOSPOEDFB LOSPI13E LOSPOIE
Laboratory Sample Number C408047-01B| C408071-03B| C408071-01F| C408050-01B| C408047-02B
Remarks Field Blank
Units ug/Kg pg/Kg _pg/l pe/Kg pe/Kg
PESTICIDES/PCBs Quantitation | Quantitation
Limit (Aq) | Limit (Sol)
alpha-BHC 0.05 1.7 UJ
beta-BHC 0.05 1.7 UJ
delta-BHC 0.05 1.7 uJ
|gamma-BHC (Lindane) 0.05 1.7 uJ
Heptachlor 0.05 1.7 UJ
Aldrin 0.05 1.7 UJ
Heptachlor Epoxide 0.05 1.7 Ul
Endosulfan | 0.05 1.7 UJ
Dieldrin 0.10 3.3 UJ
4,4'-DDE 0.10 3.3 U)
Endrin 0.10 3.3 uJ
Endosulfan 11 0.10 3.3 uUJ
4,4'-DDD 0.10 3.3 uJ
Endosulfan Sulfate 0.10 3.3 UJ
4,4'-DDT 0.10 3.3 uJ
Methoxychlor 0.50 17 UJ
Endrin Ketone 0.10 3.3 uJ
Endrin Aldehyde 0.10 3.3 Ul
alpha-Chlordane 0.05 1.7 |S))
| gamma-Chlordane 0.05 1.7 UJ
Toxaphene 5.00 170 UJ
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EXTRACTABLE ORGANIC ANALYSIS

ERM-North Ceniral, Inc. Sample Number LOSPO6D LOSPOSD | LOSPOSDFB| LOSPI3E LLOSPO1E
Laboratory Sample Number (408047-01B} C408071-03B| C408071-01F| C408050-01B | C408047-02B
Remarks Field Blank
Units ug/Kg pg/Kg pug/L ug/Kg ng/Kg
PESTICIDES/PCBs Quantitation | Quantitation

Limit (Aq) | Limit (Sol)
Aroclor-1016 1.0 33 UJ
Aroclor-1221 2.0 67 UJ
Aroclor-1232 1.0 33 UJ
Aroclor-1242 1.0 33 9800 UJ
Aroclor-1248 1.0 33 90 ) 610
Aroclor-1254 1.0 33 6900 59) 600
Aroclor-1260 1.0 33 44 470
Quantitation Limit Multiplier 29.4 1.12 1.00 1.12 8.82
Data Sample Collection 8/2/94 8/5/94 8/5/94 8/3/94 8/2/94
Date Sample Received by Laboratory 8/3/94 8/6/94 8/6/94 8/4/94 8/3/94
Date of Sample Analysis 8/13/94 8/17/94 8/12/94 8/13/94 8/13/94




B. METALS, CYANIDE, AND HEXAVALENT CHROMIUM



uJ

cv

AS

ERM-North Central, Inc.
INORGANIC DATA TABLE NOTES
This analyte should be considered "not-detected" since it was detected in a blank
at a similar concentration level.

Unusable result; analyte may or may not be present due to a quality control
problem identified during the quality assurance review.

Quantitation is approximate due to limitations identified during the quality
assurance review.

The analyte was not detected, but the quantitation limit is probably higher due to
a low bias identified during the quality assurance review.

ANALYTICAL METHODS

Inductively Coupled Plasma
Graphite Furnace Atomic Absorption
Cold Vapor Atomic Absorption

Autoanalyzer - Spectrophotometry



LEN. SILXLS

INORGANIC ANALYSIS

ERM-North Central, Inc. Sample Number LOSPO8D | LOSPO6D | LOSPOIES | LOSPI3E |LOSPOSDFB
Laboratory Sample Number C408- 07103B 04701B 04702B 05001B 07101H
Remarks Field Blank
Percent Solids 90.30% 68.40% 58.40% 90.40% -
Units mg/Kg mg/Kg mg/Kg mg/Kg peg/L
INORGANIC ELLEMENTS | Detection | Detection
Limit (Aq) | Limit (Sol)
Aluminum P 100 20.0 1030 J 16,600 J 20,200 J 2770
Antimony P 50.0 10.0 UJ Ul Ul Ul
Arsenic F 2.0 0.4 8.0J 12.1J 16.4J 2.61J
Barium P 100 20.0 106 145
Beryllium P 2.0 0.40 1.6 1.6
Cadmium P 4.0 0.80
Calcium P 1000 200 157,000 7780 8160 154,000
Chromium P 7.0 1.4 4.3) 23.6 30.2 7.4
Cobalt p 10.0 2.0 8.7 14.8 3.9
Copper P 10.0 2.0 3.2 17.3 48.3 8.8
Iron P 50.0 10.0 14,100 49,500 29,700 6280
Lead F 2.0 0.4 2.11) 79.31] 32.4]) 3.1)
Magnesium P 1000 200 95,300 5190 5520 90,600
Manganese P 5.0 1.0 342 ] 152] 322) 266 ]
Mercury CV 0.2 0.10 R R R R 0.47
Nickel p 20.0 4.0 19.5) 39.4 1] 6.5}
Potassium p 2000 400 479 2040 3060 970
Selenium F 2.0 0.40 1.0 4.5
Silver p 5.0 1.0 2.0
Sodium p 2000 400 749 722
Thallium F 3.0 0.60 uJ uUJ Ul Ul UJ
Vanadium P 10.0 2.0 43.0 41.7 5.6
Zinc P 10.0 2.0 9.7U 118 117 122U
Cyanide AS 5.0 0.50 Ul UJ uJ Ul
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SECTION 2

ANALYTICAL RESULTS



SDG 1.2002

VOLATILE ORGANIC ANALYSIS

ERM-NC, Inc. Sample Number LONP19 LONP20 LONP20D LONP21 1LOSP29E LOSP29EDL
Laboratory Sample Number C410237-01A | C410237-02A | C410237-04A | C410237-03A | C410261-01B | C410261-01B
Field Duplicate Dilution

Remarks of LONP20 (LOSP29E)
Units pg/L pg/L pg/L pg/L pe/Kg ng/Kg
VOLATILE COMPOUNDS Quantitation

Limit
Chloromethane 10 UJ uJ Ul uJ
Bromomethane 10
Vinyl Chloride 10
Chloroethane 10
Methylene Chloride 10 uJ UJ Ul Ul 10U
Acetone 10 UJ uJ UJ 86000 J 321J uJ
Carbon Disulfide 10 UJ Ul UJ UJ
1, 1-Dichloroethene 10 780 )
1,1-Dichloroethane 10 UJ UJ U’ 3600 J 24 21}
Total 1,2-Dichloroethene 10 460000 J 140000 J 140000 J 39000 140 130
Chloroform 10 UJ Ul UJ uJ
1,2-Dichloroethane 10 uJ Ul
2-Butanone 10 UJ uJ uJ UJ UJ uU)
1,1,1-Trichloroethane 10 290000 J 340000 J 370000 J 28000 17 221
Carbon Tetrachloride 10
Bromodichloromethane 10
1,1,2,2-Tetrachloroethane 10
1,2-Dichloropropane 10
trans-1,3-Dichloropropene 10
Trichloroethene 10 83000 J 86000 J
Dibromochloromethane 10
1,1,2-Trichloroethane 10
Benzene 10 330000 J 220000 J 240000 ) 5200 93] 87 )
cis-1,3-Dichloropropene 10

Bromoform




SDG 1L.7002

VOLATILE ORGANIC ANALYSIS

ERM-NC, Inc. Sample Number LONPI9 LONP20 LONP20D LONP21 1.OSP29E 1LOSP29EDL
Laboratory Sample Number C410237-01A | C410237-02A | C410237-04A | C410237-03A | C410261-01B C410261-01B

Field Duplicate Dilution
Remarks of LONP20 (LOSP29E)
Units pg/L pg/L pg/l ug/L pg/Kg ug/Kg
VOLATILE COMPOUNDS Quantitation

Limit

2-Hexanone 10
4-Methyl-2-Pentanone 10
Tetrachloroethene 10 58000 J 65000 J 840 J
Toluene 10 4400000 2900000 3100000 49000 690 J 7101
Chlurobenzene 10
I'‘hylbenzene 10 2000000 1200000 1300000 43000 130 160
Styrene 10
Total Xylenes 10 8500000 5600000 6200000 230000 5501 740
Quantitation Limit Multiplier 50,000 50,000 50,000 500 1.1 5.5
Date of Sample Collection 10/13/94 10/13/94 10/13/94 10/13/94 10/14/94 10/14/94
D.te Sample Received by Laboratory 10/18/94 10/18/94 10/18/94 10/18/94 10/15/94 10/15/94
Date of Sample A .alysis 10/24/94 10/24/94 10/24/94 10/24/94 10/21/94 10/21/94
Instrument Used for Analysis GCMSK GCMSK GCMSK GCMSK GCMSK GCMSK




SDG 12002

EXTRACTABLE ORGANIC ANALYSIS

Sample Number LONPI19 LONP20 LONP20D LLONP20S LONP21 LOSP29E
Laboratory Sample Number C410237-011 | C410237-02] | C410237-04D | C410237-05D | C410237-03]1 | C410261-01A
Field Duplicate| Field Triplicate Medium Level
Remarks of LONP20 of LONP20 Soil
Units pg/Kg rg/Kg pg/Kg ng/Kg ng/Kg ug/Kg
SEMIVOLATILE COMPOUNDS Quantitation
Limit (Sol)
Phenol 330
bis(2-Chloroethyl)ether 330
2-Chiorophenol 330
1,3-Dichlorobenzene 330
1,4-Dichlorobenzene 330
1,2-Dichlorobenzene 330
Y-Methylphenol 330
2,2'-oxybis(1-Chloropropane) 330
4-Methylphenol 330
N-Nitroso-di-n-Propylamine 330
Hexachloroethane 330
Nitrobenzene 330
Isophorone 330
2-Nitrophenol 330
2,4-Dimethylphenol 330
bis(2-Chloroethoxy)methane 330
2,4-Dichlorophenol 330
1,2,4-Trichlorobenzene 330
Maphthalene 330 800000 860000 J 780000 J 1000000 J 700000 J
4-Chloroaniline 330 Ul Ul uJ Ul uJ
Hexachlorobutadiene 330
4-Chloro-3-Methylphenol 330
2-Methylnaphthalene 330 2400000 2700000 2800000 3300000 2900000 1600 J
Hexachlorocyclopentadiene 330 uJ
2,4,6-Trichlorophenol 330




SDG L2002

EXTRACTABLE ORGANIC ANALYSIS

Sample Number LONPI9 LLONP20 LONP20D LONP20S LONP21 LLOSP2SE
Laboratory Sample Number C410237-011 | C410237-021 | C410237-04D | C410237-05D | C410237-031 | C410261-01A
Field Duplicate|Field Triplicate Medium Level

Remarks of LONP20 of LONP20 Soil
Units png/Kg pg/Kg pe/Kg __pp/Kg pg/Kg pg/Kg
SEMIVOLATILE COMPOUNDS Quantitation

Limit (Sol)
2,4,5-Trichlorophenol 800
2-Chloronaphthalene 330
2-Nitroaniline 800 Ul
Dimethylphthalate 330
Acenaphthylene 330
2,6-Dinitrotoluene 330
3-Nitroaniline 800 UJ UJ [SH} Ul UJ 971
Acenaphthene 330 170000 J 170000 J 160000 J 230000 J
2,4-Dinitrophenol 800 Ul
4-Nitrophenol 800 UJ
Dibenzofuran 330
2,4-Dinitrotoluene 330
Diethylphthalate 330
4-Chlorophenyl-phenylether 330
Fluorene 330 190000 J 210000 J 260000 J 270000 J 220000 J 200 J
4-Nitroaniline 800 UJ UJ UJ uUJ UJ
iﬁ—Dinitro-}Methylphenol 800
N-Nitrosodiphenylamine 330
4-Bromophenyl-phenylether 330
Hexachlorobenzene 330
Pentachlorophenol 800 R R R R R
Phenanthrene 330 470000 J 550000 J 570000 J 640000 J 640000 J 480 )
Arthracene 330
Carbazole 330
Di-n-Butylphthalate 330 L 240 J




SDG LZ002

EXTRACTABLE ORGANIC ANALYSIS

Sample Number LONP19 LONP20 LONP20D LONP20S LONP21 LOSP29LE
Laboratory Sample Number C410237-011 | C410237-021 | C410237-04D | C410237-05D | C410237-031 | C410261-01A
Field Duplicate| Field Triplicate Medium [ evel
Remarks of LONP20 of LONP20 Soil
Units ug/Kg ng/Kg pg/Kg pg/Kg pg/Ke __pg/Ke
SEMIVOLATILE COMPOUNDS Quantitation
Limit (Sol)

Fluoranthene 330

rene 330
Butylbenzylphthalate 330
3,3'-Dichlorobenzidine 330
Benzo(a)anthracene 330
Lis(2-Ethylhexylphthalate 330 660000 490000 J 500000 J 640000 J 230000 J 3200
Chrysene 330
Di-n-Octylphthalate 330
'Benzo(b)fluoranthene 330
Benzo(k)fluoranthene 330
Benzo(a)pyrene 330
Indeno(1,2,3-cd)pyrene 330
Dibenz(a,h)anthracene 330
Benzo(g,h,i)perylene 330
[Quantitation Limit Multiplier 1515 3030 6061 606 | 6061 5.45
Date of Sample Collection 10/13/94 10/13/94 10/13/94 10/13/94 10/13/94 10/14/94
Date Sample Received by Laboratory 10/18/94 10/18/94 10/18/94 10/18/94 10/18/94 10/15/94
Date of Sample Extraction 10/20/94 10/20/94 10/20/94 10/20/94 10/20/94 10/20/94
Date of Sample Analysis 11/1/94 11/1/94 11/1/94 11/1/94 11/1/94 10/31/94
Instrument Used for Analysis GCMSL GCMSL GCMSL GCMSL GCMSL GCMS]




SDG LZ002

PURGEABLE ORGANIC ANALYSIS

ERM-NC Sample Number [LOSP29E LOSP29EDL LLONPI19 LONP20 LONP20D LONP21
Laboratory Sample Number C410261-01B C410261-01B C410237-01A C41023702A C410237-04A C410237-03A
Dilution Factor | Dilution Factor | Dilution Factor | Dilution Factor
Remarks 5.0 g Sample |Dilution Factor 5 50,000 50,000 50,000 500
Units pg/Kg pg/Kg peg/L png/L _ug/L pg/L
TENTATIVELY IDENTIFIED COMPOUNDS
(No. of Peaks)
[VOLATILE COMPONENTS
Unknown 20(2)J 640000 J 1470000 (2) J 860000 J 8800 (2) J
Propylbenzene 17 50000 J
Ethylmethyl Benzene Isomer 82 () 134 (2) ) 1500000 J 1100000 J 1670000 (2) J 195000 (2) J
Trimethyl Benzene Isomer 104 (2)J 140 J 3730000 (2) J 2820000 (2) J 2730000 (2) ) 425000 (2) J
2,4-Dimethylhexane 1900000 J 2060000 (2) J 920000 J
3-Ethyl-4-Methylhexane 980000 J
4-Methyloctane 920000 J
Ui:\nown Hydrocarbon 2230000 (2) ) 1100000 J 1240000 (2) J 92000 (2) J
Decane 1500000 J 1100000 J
3-Ethyl-2-Methylheptane 550000 J
2,3,4-Trimethylhexane 680000 J
Methyl Octane Isomer 530000 J
3-Ethyl-2-Methylheptane 32000 )
| Bromocycloheptane 32000

Cyclohexanemethanol

140000 J




SDG LZ002

EXTRACTABLE ORGANIC ANALYSIS

ERM-NC Sample Number
Laboratory Sample Number

LONPI9
C410237-011

LONP20
C410237-021

LONP20D
C410237-04D

LONP20S
C410237-05D

LONP21
C410237-031

LOSP29E
C410261-01A

Remarks Dilution Factor 50{ Dilution Factor 100 |Dilution Factor 200| Dilution Factor 200 | Dilution Factor 200 | Dilution Factor 5.0
Units pe/Kg pg/Kg ug/Kg ng/Kg pg/Kg pg/Kg
TENTATIVELY IDENTIFIED COMPOUNDS

(No. of Peaks)

SEMIVOLATILE COMPONENTS

Cyclohexene (Solvent Preservative) 1300000 R 3200000 R 9400000 R 7400000 R 9300000 R

Pyridie ND ND ND ND ND

Unknown 3350000 (2) J 4900000 J 25000 J
Unknown Hydrocarbon 35900000 (14) J 2146050000 (15) J 65000000 (15) J 67200000 (15) J 71000000 (16) J 12800 (1) J
Dimethy! Naphthalene Isomer 3200000 (2) J 3400000 (2) J 4400000 (2) J 4700000 (2) J 5200000 (2) J 1900 J
Trimethy! Naphthalene Isomer 1700000 J 1400000 J 910 J
4-Hydroxy-4-Methyl-2-Pentanone

{Aldol Reaction Product) 15000 R
Diethy! Benzene Isomer 2100 J
Unknown Alkane 59300 (3) J
|1-Methyl-Naphthalene 4700 }

ND - Not detected in oil samples. See quality assurance review,




ERMPEST.XLS

EXTF ACTABLE ORGANIC ANALYSIS

ERM-NC, Inc. Sample Number LLONPI19 LONP20 LONP20D LLONP21 LOSP29E
Laboratory Sample Number C140237-01E | C140237-02E | C14023704D | C140237-03E | C410261-01 AR
Reinarks Duplicate
of LONP20
Liiits pg’Kg 12’Kg pe/Kg rg/Kg pg/Kg
PESTICIDES/PCBs Quantitation
Limit

alpha-BHC 1.7 UJ UJ UJ UJ uUJ
beta-BHC 1.7 Ul uUJ UJ uJ Ul
delta-BHC 1.7 uJ UJ UlJ UJ uJ
lgamma-BHC (Lindane) 1.7 UJ uJ Ul UJ U)
Heptachlor 1.7 uUJ UJ |82 Ul UJ
rA_Id_r_in_ 1.7 uJ UJ Ul Ul uJ
Heptachlor Epoxide 1.7 uJ uUJ Ul uUJ uUJ
Endosulfan [ 1.7 Ul UJ uJ Ul UJ
Dieldrin 3.3 uJ UJ UJ Ul UJ
4.4'-DDE 3.3 UJ Ul Ul UJ Ul
Ladrin 3.3 uUJ uJ uJ Ul UJ
Endosulfan Il 3.3 UJ uJ uJ UJ uJ
+4,4'-DDD 3.3 UJ uJ Ul | uJ uJ
Endosulfan Sulfate 3.3 uJ uJ ur uJ UJ
4.4'-DDT 3.3 UJ uJ UJ UJ Ul
Methoxychlor 17 uUJ Ul UJ uJ uJ
tndrin Ketone 3.3 UJ UJ Ul uJ Ul
Endrin Aldehyde 3.3 Ul uUJ UJ uUJ uUJ
alpha-Chlordane 1.7 uJ Ul UJ uJ UJ
gamma-Chlordane 1.7 U) U) ) uJ uJ
| Toxaphene 170 ul uJ uJ UJ uUJ




ERMPEST.XLS

EXTRACTABLE ORGANIC ANALYSIS

ERM-NC, Inc. Sample Number

LONPI19 LONP20 LONP20D LONP21 LOSP29E
Laboratory Sample Number C140237-01E | C140237-02E | C140237-04D | C140237-03E | C410261-01AR
Remarks Duplicate

of LONP20

Units pg/Keg pg/Kg pg/Kg pe/Kg pe/Kg
PESTICIDES/PCBs Quantitation
| Limit
|Atoclor-1016 33 uJ UJ uJ UJ uUJ
Aroclor-1221 67 Ul UJ Ul UJ U)J
Araclor-1232 33 UJ UJ |9)) UJ uUJ
Arn-clor-1242 33 210,000 J 200,000 J 170,000 J 65,000 J 49 ]
Arcclor-1248 33 UJ [82) uJ UlJ UJ
Aroclor-1254 33 uUJ UJ UJ UJ uUJ
Aroclor-1260 33 38,000 J 38,000 J 30,000 J 42,000 J UJ
Quantitation Limit Multiplier 600 600 600 600 1.1
Dute of Sample Collection 10/13/94 10/13/94 10/13/94 10/13/94 10/14/94
Dute Sample Received by Laboratory 10/19/94 10/19/94 10/19/94 10/19/94 10/15/94
Date of Sample Extraction 10/31/94 10/31/94 10/31/94 10/31/94 10/31/94
Date of Sample Analysis 11/9/94 11/9/94 11/9/94 11/9/94 11/9/94




B. METALS AND CYANIDE



INORGANIC ANALYSIS

Sample Number LONPI19 LONP20 LONP21 LONP20D LOSP29E
Laboratory Sample Number C41023701G C41023702G C41023703G C41023704D C41026101A
Duplicate of

Remarks LONP20
Percent Solids 100% 100% 100% 100% 91.40%
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/K&
INORGANIC ELEMENTS Detection

Limit (mg/Kg)
Aluminum P 20 22.3 20.9 1780
Antimony F 10 Ul ul Ul Ul 18]}
Arsenic F 0.2 5.0 3.5 2.7 2.4 2.5
Barium p 20 168 165 121 154
Beryllium P 0.4
Cadmium P 0.8
Calcium P 200 322 314 275 300 166,000
Chromium P 1.0 6.5 6.3 6.1 6.2 59]
Cobalt P 2.0
Copper P 2.0 2.0 3.9 4.9
Iron P 10.0 54.4 44.7 71.7 44.7 5010
Lead F 0.2 146 150 81.2 148 4.3
Magnesium P 200 86,300
Manganese P 1.0 1.5 1.4 1.1 1.2 197
Mercury CvV 0.15 153
Nickel | 4.0 UJ uUlJ uJ Ul Ul
Potassium P 400 702
Selenium F 0.2 UJ Ul 0.46 ) Ul uJ
Silver P 1.0 UJ Ul uJ [§2] ulJ
Sodium P 400
Thallium F 0.2 Ul
Vanadium P 2.0 3.2 2.6 2.6 3.7 4.3
Zinc P 2.0 4.7 4.2 4.1 4.9 11.8
Cyanide A 2.0 UJ uJ J uJ Ul
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APPENDIX H

LABORATORY NARRATIVE FOR THE
LIGHT NONAQUEOUS PHASE LIQUID SAMPLES
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ERM North Central December 28, 1994
540 Lake Cook Rd., Suite 300
Deerfield, IL 60015

Attn: Elsie Milano

AMENDED CASE NARRATIVE

This is the Case Narrative for the following:

Client Project ID: Lenz 0il
Work Order No: C4-10-237, C4-10-2861
CSQB/SDG: L2002

Introduction

The Client Specific QC Batch (CSQB)# LZ002 of Lenz 0Oil samples was received at the
Santa Ana Laboratory over two (2) days (October 15 and 19). The batch consists of six
(6) samples, one (1) soil sample and five (5) oil samples. Please see the attached
CSQB form.

Recej Information
The shipments were received intact, with the noted exceptions.

Samples LONP19, LONP20, LONP21, LONP20D and LONP20S were received at 7.3 degrees
celcius, which is outside the acceptable temperature range of 4 +/- 2 degrees. Per the
client (Sue Staley), the laboratory was instructed to proceed with analysis.

Samples LONP19, LONP20, LONP21l, LONP20D and LONP20S were received over twoc days. The
samples did not arrive in one shipment, as expected.

Samples LONP19, LONP20Q, LONP21, LONP20D and LONP20S were originally scheduled for both
TCLP analyses and CLP analyses. As part of the TCLP procedure, the samples were
filtered to determine percent solids. As the percent solids were negligible, no
extraction was required of any of these samples. This information was relayed to the
client, and the TCLP analyses were subsequently cancelled per the client, as the CLP
analyses would yield the same results as the non-extracted TCLP results.

Method References

The samples were analyzed for CLP volatile organics using combined gas chromatography-
mass spectrometry according to EPA Contract Laboratory Program (CLP) Statement of Work
(SOW) OLMO1l protocol.

The samples were analyzed for CLP semivolatile organics using combined gas
chromatography-mass spectrometry according to EPA CLP SOW OLMOl protocol.

The samples were extracted and analyzed for CLP organochlorine pesticides and PCBs
using gas chromatography according to EPA CLP SOW OLMOl protocol.
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The samples were analyzed for Target Analyte List (TAL) metals and cyanide according
to the EPA CLP statement of work (SOW) ILM03.0.

The samples were analyzed for Total Chromatographable Organics (TCO) by SOP LM-RMA-
4039. Slight modifications to this SOP were made based on standard availability and

matrix considerations.

The samples were analyzed for herbicides according to SW846 method 8150 at the
Quanterra, Garden Grove facility. Their report is attached.

The o0il samples were analyzed for specific gravity per ASTM D1480 at the Quanterra,
Garden Grove facility. The results were reported from the Santa Ana facility.

The sampes were analyzed for viscosity according to ASTM D445-88 by Hauser. Their
report is attached.

Quality Control

Volatile Organics: Matrix spike/matrix spike duplicate (MS/MSD) analyses were
performed on sample LONP20S. Matrix spike/matrix spike
duplicate analyses were also performed on sample LOSP29E,
although not required by the client. The data has been

included in the data package.

The matrix of sample LONP19, LONP20, LONP21, LONP20D and
LONP20S is oil. The form 1ls for these samples indicate the
matrix is water. The choice of matrix is limited on the form
1s to either soil or water, so the matrix of water was used to
ensure the result units would be consistent with the sample
prep technigue (dilute and shoot). The QC limits used for
these samples is soil, however, which are more appropriate to
an oil matrix.

The recovery of bromofluorobenzene .:n sample LONP21 was
quantitated using a secondary ion (mass 174) due to matrix
interference.

The recoveries of benzene and toluene in the MSD sample and
the RPD between the MS and MSD recoveries for toluene in the
MS/MSD samples was outside <control limits. Sample
inhomogeneity may have contributed to these problems. No
corrective action was taken.

Samples LONP19, LONP20, and LONP20D required a 1:50,000
dilution and sample LONP21 required a 1:500 dilution due to
high concentrations of non-target and target compounds.

Sample LOSP29E was analyzed using both 1 and S gram aliquots
due to a high level of toluene found in the sample. Results
from both analyses have been reported. The 1 gram analysis is
identified as LOSP29EDL.

Semivolatiles: Matrix spike/matrix spike duplicate analyses were performed on
sample LONP20S.

All oil samples were extracted as medium level soils due to
matrix. Further dilutions were required on these extracts,
which caused most surrogates and QC compounds to be diluted
below detection levels.
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Sample LOSP29E required a 1:5 dilution due to hydrocarbon
interference.

The oil samples were originally analyzed for CLP analytes; no
search for pyridine was performed. A TCLP standard containing
pyridine was subsequently analyzed alcong with the oil samples
at the same dilutions required for the CLP analyses. The
retention time of pyridine in the standard was 4.333 minutes
QUANTERRA WO #: C4-10-237, C4-10-261

at scan 213. A search for pyridine in the samples at that
retention time yielded no hits. The pyridine results are
reported on the TIC forms with results of 0 ug/kg.

Matrix spike/matrix spike duplicate analyses were performed on
sample LONP20S. Matrix spike/matrix spike duplicate analyses
were also performed on sample LOSP29E, although not requested
by the client. The data has been included in the data
package.

Sample LOSP29E was re-extracted three (3) days outside of
holding time and samples LONP19, LONP20, LONP20D, LONP20S,
LONP20SMS, LONP20SMSD and LONP21 were re-extracted four (4)
days outside of  holding times due to methoxychlor
contamination in the original extracts. The original analyses
are not reportable, so the reextract results are considered
original results and are not identified as reextracts in the
data pack.

The percent recoveries of decachlorobiphenyl and tetrachloro-
m-xylene were ocutside control limits on both the DB608 and
DB1701 columns for samples PBLKO3 and LCS-103194X. Upon
investigation, it was found that the above samples were
inadvertently spiked twice with the spike and surrogate
solutions. The surrogate and spike recoveries, when halved,
were within control limits. No further corrective action was
taken. The associated field sample is LOSP29E.

The percent recovery of tetrachloro-m-xylene was outside
control limits on the DB608 column for samples LONP19, LONP20O,
LONP20D, LONP20SMS and LONP21. No corrective action was
taken, as the recoveries are advisory and were likely to have
been affected by matrix.

The matrix spike recoveries in sample LONP20MS and LONP20OMSD
were diluted out due to a 20 fold dilution of the samples.

Matrix spike/matrix spike duplicate analyses were performed on
sample LONP20S. Matrix spike/matrix spike duplicate analyses
were also performed on sample LOSP2SE although not required by
the client. The data has been included in the data package.

Fuel oil #4, fuel oil #6, and leaf hydrocarbons standards were
unavailable at time of analysis and were not targeted in the
TCO analysis. The lab was, therefore, unable to

distinguish between fuel oil #2 and fuel #4 due to the
unavailability of the later standard.
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The resolution of Cl7/pristane and Cl8/phytane was not
determined due to the unavailability of standards at time of
analysis.

Benzo(A)pyrene was used as a surrogte instead of OTP because
it is less prone to matrix interferences.

As matrix spike spike control limits for TCO in oils were not
established, the matrix spike limits for TCO in soils are

The matrix spike recoveries for LOSP29EMS and LONP20D were
outside control limits. These events appeared to be due to
matrix as all surrogate and LCS recoveries were within control
limits.

The chromatographic fingerprint of the samples did not match
that of the reference standards and suggested the possible
presence of multiple fuel mixtures. The patterns eluted
beyond C32 but were quantitated from C8-C32.

Matrix spike/duplicate analyses were performed on sample
LONP20S.

LONP19, LONP20, LONP20D and LONP21 are oils. These sample were
treated like soils for preparation and results were calculated
based on 100% solids.

The matrix spike recoveries for lead, selenium and silver were
-117.6%, 62.1% and 68.9%, respectively, which were outside the
EPA QC requirements of 75-125%. Because the lead result for
the spike sample was greater than four time that of the spike
added, the associated gample results for lead were not
flagged. All associated sample results for selenium and
silver, however, were flagged with an "N."

The matrix spike recovery for cyanide was 57%, which was
outside the EPA QC requirements of 75-125%. A post digestion
spike was performed and the result was 107%. All associated
sample results were flagged with an "N."

LCS and LCS duplicate analyses were performed as QC.

Quality control met acceptance criteria.

The samples were analyzed by Hauser laboratories. Their report
is attached.

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized
by the Laboratory Manager or his designee, as verified by the following signature:

Reviewed and Approved ,4?;;%;““/ /7&2%}/

Sharon Meves
Project Manager




